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No Blinding 


EIMCOBELT 


Continuous Belt Drum 


FILTER 


FILTER MEDIUM ALWAYS CLEAN 
. . . EimcoBelt filter's new operating 
principle removes the medium 
from the drum every filter cycle for 
cake discharge and cloth washing. 
No “time out” for cleaning is neces- 
sary. 


HIGH CAPACITY — With no fall-off 
in filtration rate caused by pro- 
gressive blinding, EimcoBelt filters 
operate at rated capacity at all 
times. Average production is from 
one-half to two times higher than 
average capacities on standard 
drum filters. Required tonnage can 
be obtained with a smaller filter. 


SAVES TIME AND MAINTENANCE 
— Cloth filter medium on EimcoBelt 
filter can be changed by one man 
in less than 30 minutes. Cloth lasts 
longer because there’s no air blow 
to billow cloth medium against 
scraper. 


FILTER DIVISION 
THE EIMCO CORPORATION ened caer oni 


RESEARCH AND DEVELOPMENT CENTER 
301 SO. HICKS ROAD, PALATINE, ILLINOIS 
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NOW FARMERS GET LIQUID FERTILIZER 
thanks to B.FGoodrich Koroseal pipe 


ere Washington Farmers’ Co-oper- 
ative Association in Seattle decided 
to launch something new—big-scale 
distribution of chemical liquid ferti- 
lizers. One of their toughest problems 
was to get the basic ingredients, such 
as green phosphoric acid and traces of 
nitric and hydrochloric acid, from stor- 
age to mixing tanks, without corroding 
the piping. 

For a year the Farmers’ Association 
experimented. Ordinary metal pipe 
couldn’t take the internal corrosion and 
external weathering. Then the solution: 
B.F.Goodrich Rigid Koroseal poly- 
vinyl chloride pipe! 

Now, thanks to the remarkable cor- 


rosion resistance and unusually long- 
wearing qualities of Koroseal, the 
Association's liquid fertilizer stations 
are enjoying continuous trouble-free 
operation. 

Rigid Koroseal magi has solved 
countless problems for a wide variety 
of industrial applications. Easy to in- 
stall, it can be threaded, cut, welded, 
drilled. It has excellent insulation prop- 
erties, is unaffected by most alkalies 
and acids. It is completely inert in the 
presence of oil, alcohol and salt solu- 
tions. Koroseal will not support com- 
bustion and never needs to be painted. 

For information on how B. F.Good- 
rich Koroseal can make your opeta- 


tions more efficient, fill in and mail 
the coupon below. B.E Goodrich Indus- 
trial Products Company, Marietta, Ohio. 


B. F. GOODRICH 
INDUSTRIAL PRODUCTS CO 
MARIETTA, OHIO 


r B.F.Goodrich Industrial Products Co. 
Dept. CE-12, Marietta, Ohio 
Please send me free booklets on: 


O Rigid Koroseal Pipe 
O Rigid Koroseal Sheet 





Company 





Address 


City Zone. State. 
Koroseal—T. M. Reg. U. 8. Pat. Of. 





| 
| 
| 
| 
| 
| Name 
| 
| 
| 
| 





B.EGoodr ich Koroseal rigid vinyl products 
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What’s the Right Size BIRD 
for YOUR solid-liquid separating job? 


54” x 70" 


The Bird Continuous Centrifugal with 6-inch dia. bowl is ideal not 
only for experimental work but for production when volumes are rela- 
tively small. 

The Bird with 54-inch dia. bowl delivers well dried solids at rates up 
to a ton or more per minute. 

In between are sizes to match almost any volume or process requirement. 

But more important than size or capacity is the fact that this Bird 
effects the separation in a fast, clean way — through effective use of posi- 
tive, powerful centrifugal force — no cloths, no vacuum, no filter media, 
no auxiliaries. Operation is continuous, automatic, low cost. Maintenance 
expense seldom exceeds a penny or two per ton. 


With the Bird you don’t fit your job to the machine. You fit the —_—— 
Bird to the job. The Bird Research and Development Center is 
equipped to help you select, by pilot-scale test, the one best size and IO" YEAR 
design (there are 25 variations) to do the best job for you at the 
lowest cost. 


BIRD MACHINE COMPANY e South Walpole, Massachusetts 
Regional Offices: EVANSTON, ILLINOIS + ALAMO, CALIFORNIA + ATLANTA 9, GEORGIA 
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50 HP Philadelphia Mixers 
in continuous operation... 


PROOF OF BETTER SHAFT SEALING. 


Each of the forty-two Philadelphia Mixers in this pressure vessel mixing 


operation can produce 99,000 pound-inches of torque for continuous oper- 


ation under difficult loading conditions . . 


. the kind of job where anything 


less than the best agitator shaft operation is an invitation to mechanical 


seal problems 


Significance: Philadelphia Mixers have two important ad- 


vantages over all other fluid mixers which assure best output shaft 


performance in difficult operations. 


FIRST. In any comparative ev aluation of mixers 
having equivalent torque capacity, a Philadel- 
phia Mixer will always have the largest, 
heaviest duty, highest capacity bearings 

and the drive with the best bearing support 


for shafting will have the truest running shaft. 


SECOND. Because the bearings in Philadel- 
phia Mixers are larger, the diameter of the 
output shaft is larger . . . and the design which 
has the largest diameter shaft will have least 
shaft deflection from hydraulic loads imposed 


on the mixing impeller during operation. 


len al 
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THESE ADVANTAGES come at no cost 
premium ... you just get more mixer for 
your money. Six standard models, 1 to 200 HP. 
Special units to 500 HP. Horizontal or vertical 
motor drive. Mechanical seal or packed stuff- 
ing box. Paddle or turbine type impellers. 
Write for catalog A-19. 


philadelphia mixers 


PHILADELPHIA GEAR CORPORATION 
Erie Avenue and G Street * Philadelphia 34, Pennsylvania 


Offices in all Principal Cities * Virginia Gear & Machine Corp., Lynchburg, Va. 


INDUSTRIAL GEARS & SPEED REDUCERS ¢ 


+ 


LIMITORQUE VALVE CONTROLS © FLUID MIXERS © FLEXIBLE COUPLINGS 
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If One of these Six Materials is Best for Your Process 


tantalum 
columbium 














molybdenum 


tungsten 
zirconium 
titanium 


the One you'll get 


; 


“There's no middle ground with tantalum .. . its 
use is either pointless or imperative.” We said that 
back when we first introduced tantalum chemical 
equipment and it’s still true. And we recommend 
tantalum only when it is the best and most eco- 
nomical material for the job... when any other 
metal would surely fail. 

This most remarkable metal is used in chemi- 
cal equipment because of its phenomenal resist- 
ance—its immunity—to acid corrosion. And 
although Fansteel is the world’s largest producer 
of tantalum metal and tantalum equipment, we 
recommend and fabricate equipment of other 
materials when: 

—tantalum’s unique qualities would obviously 

be wasted under less than severe conditions, 

—conditions other than those requiring tan- 

talum's complete corrosion immunity might 


“ered @ 
a 4 


Equipmen 


be the real problem. These conditions may 
be excessive heat, wear, abrasion or impact. 
And in such cases, Fansteel engineers will 
suggest the use of other materials with or 
without tantalum. 


Fansteel’s experience with tantalum, columbium, 
molybdenum, tungsten, zirconium and titanium 
benefits you three ways: 


. You are sure that the correct metal will be 
used on your particular application; 

. You have the convenience and the familiarity 
of a one-source supply, and 

. You get equipment designed, engineered and 
built by men who know the materials as well 
as the fabricating techniques . .. men with the 
basic experience that comes only from years of 
producing corrosion control equipment. 


Talk te your Fansteel representative about your chemical process equipment problem, 
or address inquiries to the Equipment Department, Metals Fabrication Division. 

Samples of metals for testing are available upon request; arrangements can be 
made for the loan of certain equipment for pilot operations or heat transfer studies. 


FANSTEEL METALLURGICAL CORPORATION, nogti cHicaco, ittinois, u.s.A 
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plan now to 


POWER-UP FOR PROFIT ELECTRICALLY 
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Olin Mathieson did and doubled production 
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Olin Mathieson doubled production and reduced overhead at their 
Chlor-Alkali Plant in McIntosh, Alabama. Engineered and constructed 
by the Blaw-Knox Company, capacity was doubled at a cost of only 
two-thirds the initial investment. 

If you want more capacity to meet the doubled production required 
by 1965, your Westinghouse representative can help you with a prac- 
tical solution. 


you CAN BE SURE...1F 1's \ Vesti nghouse 
/ 
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here’s how Olin Mathieson 


Olin Mathieson Chemical Corporation’s Chlor-Alkali 
Plant built by Blaw-Knox Company at McIntosh, Ala. 
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Twin modern substations equipped with Westinghouse High mechanical and dielectric strength are two of many plus 
metal-clad switchgear provide superior circuit protec- benefits of the design used in these Westinghouse transformers. 
tion. Fast and positive arc interruption is assured. 


These Westinghouse rectifier auxiliary control cubicles provide 
smooth, fast variation in output voltage for the exacting demands 
of electrochemical processing. Here, under constant full capacity 
load, Westinghouse rectifiers have proved their ability to per- 
form efficiently and with a minimum of maintenance. 





POWERED-UP with Westinghouse 
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Blaw-Knox, the general contractor, had future 
expansion in mind when planning started on Olin 
Mathieson’s Chlor-Alkali Plant to be built in 
McIntosh, Alabama. They determined the electric 
energy requirements. Then, Westinghouse engineers 
worked out the most efficient and economical equip- 
ment and control to meet these specifications. West- 
inghouse, Blaw-Knox and Olin Mathieson, working 
together, decided on certain oversized equipment in 
anticipation of future needs. This planning paid off. 
In 1957, capacity was doubled at a cost of $8,000,000 
as compared to the initial investment of $12,000,000. 

The present daily consumption of electrical en- 
ergy at this plant is 1,000,000 kilowatthours—equal 
to the power requirements of a city with a popula- 
tion of 300,000. 


This custom designed duplex switchboard installation con- 
trols and supervises the electrical circuits. Walk-in cubicle 
construction makes maintenance easy with equipment pro- 
tected yet readily accessible. Uniform appearance of all in- 
strument and relay Flexitest* cases gives unit clean, modern 
appearance, *Trade-Mark 


you Can BE SURE...1F ITS 


Westinghouse 





here’s why you should plan now to 


POWER-UP FOR PROFIT ELECTRICALLY 





forecast use of electric power 


in the chemical industry 








59 BILLION 
KWH 


81 BILLION 
KWH 


139 BILLION 
KWH 





To stay competitive, you will be investing in 
a tremendous increase in electrically powered processing machinery. 
Be sure it is engineered to produce profits. 


Power-Up is a Westinghouse program to help you 
increase profits through greater productivity. In 
your plant it may be a materials handling system, 
higher capacity machinery, or a more productive 
environment through higher lighting levels and 
air conditioning. One thing is certain—whether 
or not you earn satisfactory profits in the ’60s 


will depend on your making maximum use of 
low-cost kilowatthours. 

Be sure—like Olin Mathieson—that your elec- 
trical equipment is engineered to produce profits 
as well as output. Call your Westinghouse repre- 
sentative. He can tell you the electrical steps you 


can take now to start your Power-Up program. 
J-96109 


you CAN BE SURE...1F ws Westi nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES| ARNAZ SHOWS” 


CBS TV FRIDAYS 
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CooPER (3 aLLoy 


THE VALVE AND FITTINGS ANSWER CORNER 


Send in your questions 
on stainless valves and 
fittings to Carl Tylka, 
Cooper Alloy Technical 
Service Director. 


Q. Is it possible to obtain a valve which, 
like a globe valve, possesses linear throttling 
characteristics, but which also, like a gate 
valve, has low fluid pressure drop across it 
when fully opened? 


A. Not throughout the entire flow range 
of the size valve being considered. A very 
close approximation, however, may be 
attained with a Flex-Plug type design (a 
unique new valve patented by Cooper 
Alloy), which provides linear throttling 
response up to 90% of full valve flow. 
The 10% balance of the upper flow region 
would exhibit a typical gate valve flow 
pattern. 


Q. How can one prevent oxidation of active 
ferrite ion on the fluid side of a cast stain- 
less valve body? 


A. This type of corrosion is commonly 
found on untreated cast stainless surfaces 
only, and may be caused by foundry, 
machinery, and handling techniques. 
Proper pickling and passivation with 
thorough mechanical cleaning will gen- 
erally rectify this, though in some cases 
actual weld repair of the contaminated 
surface is required. Since this is a surface 
condition only, machining or grinding will 
also help. 


Q. What type of valve do you recommend 
for manual-control services where minimum 
pressure drop is required? 


A. In the absence of more detailed knowl- 
edge of the problem, I would tentatively 
recommend an angle valve. The pres- 
sure-drop characteristics of this type valve 
are less than 50% those of conventional 
globe valves. 


Q. Is it advisable to specify installed valve 
position on an order? 


A. Definitely. By inclusion of this infor- 
mation, definite design considerations can 
be incorporated, especially in cases where 
backseat leakages are critical and me- 
chanical valve operation is involved. 


Q. Is it advisable to install valves smaller 
than the accompanying pipe sizes? 


A. Where flow and pressure consider- 
ations so permit, it is not only advisable 
but also economically beneficial. 


Q. Why aren’t valve bodies with butt weld 
and connections made shorter? 


A. To prevent distortion of the seating 
surfaces during installation. The longer 
length is required for heat dissipation 
during welding. - 








Above left; Cooper Alloy 16” cast stainless gate valve ready to re- 
ceive gear motor drive; lower left, Cooper Alloy 12” cast check valve. 
Both are rated for 2500 psi service at 670°F. Official AEC photo above 
shows them in place in nuclear process line. 











Cooper Alloy cast stainless valves spurt ahead of competi- 
tion to win acceptance in AEC’s Spert Ill reactor program 


Cast yield strengths of 23,000 psi, plus cost savings of 40%, do the trick! 


This is a Cooper Alloy success story 
in another ‘“‘first’’: casting of stainless 
valves and fittings to strength levels 
actually ‘surpassing those previously 
possible only in forgings—and doing 
it all at a 40% saving to the customer! 

The story starts, naturally, with 
the AEC’s valve and fitting specifi- 
cations, which are rugged indeed. 
They have to be certified to function 
continually at elevated pressures and 
temperatures (2500 psi, 670° F.), 
under which conditions leakage, cor- 
rosion, and other operational prob- 
lems are magnified enormously over 
those encountered in normal process 
work. 

Prior to turning to Cooper Alloy, 
the contractor for the AEC cancelled 
a large valve order from another sup- 
plier, because the latter could not 
meet the exacting physical specs with- 
out changing the material specs. 
Cooper Alloy was given the order on 
the basis of producing to meet AE 
and AEC specs. Cooper Alloy valves 
and fittings are currently in operation 
in the AEC’s Spert III installation at 
Arco, Idaho. Included are nuclear 
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fittings, and motor and manual oper- 
ated gate, globe, and check valves 
in various sizes. 

How does Cooper Alloy do it? 
Through the use of the most advanced 
foundry methods, meticulous atten- 
tion to conditions, and an exact bal- 
ance of chemical composition to 
develop the maximum strength char- 
acteristics inherent in the complex 
structure of stainless alloys. All prod- 
ucts, naturally, are elaborately tested 
and guaranteed before delivery. 

As if the AEC’s specs were not 
stringent enough, there is now a bonus 
to the story: during production, 
Cooper Alloy technicians worked out 
ways of producing cast strengths 
higher than those required, and pro- 
ceeded to produce all fittings and 
valves to these higher, self-imposed 
standards—at cost savings of 40% 
over forged valves and fittings! 

Unusual, yes, but not to Cooper 
Alloy. It’s typical of the quality 
bonus you get when you buy from 
Cooper Alloy. For further informa- 
tion, write to Cooper Alloy Corpora- 
tion, Hillside, N. J. 


1] 











The photograph above shows 

a De Laval direct-connected 
turbine generator installation at 
Parke, Davis & Co., 

Detroit, Michigan. 
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- DE LAVAL 
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This controlled extraction, controlled back-pressure unit supplies 

2000 kw using process steam. Extraction is at 130 psig, exhaust is 5 psig. 

This new machine was added to already existing De Lava! units that have been 
in service for 30 years. In addition, the Parke-Davis Research Laboratories in 
Ann Arbor, Michigan will soon be using a new 1000 kw unit. 








Parke, Davis & Co. 
uses 
DE LAVAL Steam Turbines 


for process and 
power generation 


Proved economy, dependable service 


In many process industries, an important 
by-product is economical electric power. If appreciable 
quantities of process steam are used, power generation 


can be achieved at comparatively low cost. 


De Laval, pioneer in high speed rotating machinery, 
has continued to maintain engineering and manufacturing 
leadership. If you have process application where low-cost 


power generation can be utilized, call on De Laval. 


De Laval-Stoeckicht 
Planetary Gears 


In many applications where high 
speed and high horsepower are trans- 
mitted, the De Laval-Stoeckicht 
planetary gear can be used to 

great advantage. It is also used 

as a speed increaser or 

decreaser in many industrial 
installations. 


Among its outstanding character- 
istics are light weight, in-line con- 
struction and space saving. It may 
be used for all kinds of drives such as 
gas turbines, steam turbines, diesel 
engines, etc. 
Write for Bulletin 2400 


PENNA Steam Turbine Company 


803 NOTTINGHAM WAY, TRENTON 2, N. J. 





See why ALCOA ALUMINUM makes a good design habit 


Requirement: Low-cost, corrosion-resistant piping with 
high bursting strength 


Key to good design: Specify Alcoa Aluminum alloy piping 


Where product protection, corrosion resistance and high 
bursting strength are of foremost importance in a process, 
aluminum piping is the answer. ALCOA® Aluminum Pipe is 
the least expensive for doing the job most satisfactorily. It 
does not catalyze the decomposition of many sensitive chem- 
icals as other metals do. It resists attack by materials within 
the pipe, as well as by corrosive environments outside. And its 
clean, easily maintained appearance is ideal for food process- 
ing plants where sanitary conditions are important. 

With Atcoa Aluminum Pipe you also get a smooth, low 
friction surface, high thermal conductivity and nonsparking 
characteristics . . . all highly desirable qualities. 

In ultra-low temperature applications, ALCOA Aluminum 
Pipe retains its excellent physical properties without embrittle- 
ment. Tests to as low as — 423°F show it actually grows in 
strength as the temperature drops. That’s why it is specified 
for tonnage oxygen, nitrogen, hydrogen and helium service. 

ALcoa Aluminum Piping is regularly produced in ASA 
sizes from \% in. through 12 in., and in a variety of alloys and 


tempers, some as strong as low carbon steel. Seamless pipe in 
sizes up to 20 in. in diameter is available on special order. 

ALCOA engineers have worked closely with all segments of 
the process industries for over 40 years, and can help you 
specify the aluminum alloy pipe best suited for your process 
application. ALCoA’s unparalleled experience in this field is 
available to you for the asking. Write to the address on the 
coupon, stating your requirements as specifically as possible. 
A.coa’s development engineers will welcome the opportunity 
to work with you on your problems. 

You also can take advantage of the wide selection of free 
ALCOA literature on aluminum for process piping and other 
process applications. Simply check the booklets you want on 
the coupon and mail to the address indicated. ALCOA wiil for- 
ward your material promptly and without obligation. 

During 1959, ALcoa will conduct engineering conferences 
in a number of major cities on process industries applications 
of aluminum. Contact your nearest ALCOA sales office for 
full particulars and dates. 


This is the world’s first permanent aluminum underwater oil pipeline 
being installed in Lake Maracaibo, Venezuela. Made of 4-in. pipe, this 
welded aluminum line replaces the original steel installation which 
was removed from service because of severe corrosion. In this environ- 
ment aluminum outlasts steel 10 to 1. 


In the construction of these lines, inert gas arc welding techniques 
were used; the absence of flux eliminates post-weld cleaning. 
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Corrosion and product contamination problems were solved by 

the use of aluminum in this processing plant. Alcoa Aluminum 

provides the lowest priced pipe able to resist the action of vinyl 

acetate and other corrosive liquids such as fuming nitric acid, 

hydrocyanic acid, acrylonitrile, etc. 
Highly resistant to H2S and CO2, aluminum pipe has been proven in service 
in gas purification plants. 


Alcoa's new UNISTRENGTH Pipe cuts cost, cuts weight with no 

sacrifice in bursting strength. The secret: wall thickness is re- 

duced everywhere but at the ends where it is needed for joining. 

This compensates for the local reduction in strength caused by 

the heat of welding on popular heat-treatable pipe alloys. Avail- 

able in a range of sizes with ends matching uniform wall pipe of Naval store plants find aluminum pipe and Unitrace ideal choices because 
the same size and ASA schedule number. they do not discolor or downgrade resin and other pine products. 


Aluminum Company of America 

871-M Alcoa Building, Pittsburgh 19, Pa. 

Please send me the following literature on Alcoa Aluminum for piping, fittings, and many other uses in th process 
industries. 


ALC OA D 10197 Aluminum Pipe and Fittings 0) 20272 Aluminum Alloys for Handling High Purity Water 


D 10460 Process Industries Applications of Alcoa 0) 20268 Resistance of Aluminum Alloys to Fresh Waters 


ALU AAINU AA Aluminum C 20935 Designing to Prevent Corrosion 

ALUMINUM COMPANY OF AMERICA D 20849 Resistance of Alumi Alloys to Weathering © 10415 Welding Alcoa Aluminum 
Resistance of Al Alloys to Chem- 

ically Contaminated Atmospheres 














“Alcoa Presents” 
ery Tuesday, 
BC-TV, and the Company 
mmy Award” winning & 
“Alcoa Theatre” 





Address__— 





City. 
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at International Minerals - 


sand, acid, rock ... nothin 


Phosphate-rock slurry 


This 16” Foxboro Magnetic Flow Meter is part of a 
mass-flow system for measuring phosphate rock slurry 
pumped to flotation plant. Meter measures slurry in gpm, 
while nearby gamma ray density cell measures density of 
solution. The two variables are recorded separately, and 
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their product is then recorded in dry-tons-per-minute on 
the third Dynalog instrument on the panel above. Re- 
corder readings are telemetered to mine head so operators 
will know how much rock to feed into pipeline. 
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he Foxboro Magnetic Flow Meter 


2 


“One meter even 


paid for itself in 
4 months” - 


reports J. H. Andrews, 
senior development engineer 


You’d travel a long way to find a process with 
as many meter-killing liquids as at Interna- 
tional Minerals and Chemicals Corp., Bartow, 
Florida. Phosphate-rock slurries, sand-water 
slurries, phosphoric acid — yet they’re all 
metered accurately, continuously with Foxboro 
Magnetic Flow Meters. 

The Magnetic Meter is perfect for such 
“difficult liquids.” It has no flow restrictions 
of any type — nothing to plug up. Instead, 
electrodes flush-mounted in corrosion-proof 
meter wall sense flow rate magnetically — 
send a linear proportional signal to a Foxboro 
Dynalog* Electronic receiver. 

Magnetic Meters are installed as simply as 
a length of pipe — require no special meter 
runs, or straightening vanes. Maintenance is 
virtually nonexistent. 

Ask your Foxboro Field Engineer for full 
details on the high-accuracy, low maintenance 
Magnetic Flow Meter. The Foxboro Company, 
3612 Neponset Ave., Foxboro, Mass. 


*Reg. U.S. Pat. Off. 


Write for Bulletin 20-14. 


OXBOR 


REG. U.S. PAT. OFF. 
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Sand-water slurry 


International Minerals uses this 12” Foxboro Magnetic 
Flow Meter to control pumping rate of sand and water 
slurry. Foxboro Dynalog Controller holds pump discharge 
within +1% of its 6000 gpm capacity. Slurry is so abra- 
sive, entire pump unit must be replaced every six weeks. 
Only work done on Magnetic Meter, however, has been 
one “preventive maintenance” liner replacement during 
3 years of continuous operation. 


“-— 


| ad oVoy-5 oD oLod o Come- Kes Co 


One of six Foxboro 3” Magnetic Flow Meters at Inter- 
national’s Bonnie Chemical Works. Meters measure phos- 
phoric acid with better than +1% accuracy. Although 
meters have been operating up to 4 years, under highly 
corrosive conditions, none have ever required mainte- 
nance. 





Sure Source of top-quality plate work... 


American Bridge at Orange, Texas. 


If your business requires equipment 
made from steel plate—heavy-wall 
pressure vessels, tanks, stacks, bins, 
pipe, etc.—American Bridge invites 
your attention to its recently modern- 
ized plate fabricating facilities at 
Orange, Texas. 

The plant itself, one of the largest in 
the country, is a huge two-aisle build- 
ing, 177’ wide and 750’ long, with 
crane runways extending 270’ and 200’ 
at either end. Equipment includes seven 
cranes capable of lifting, in combined 
use, over 100 tons. 

Fabricating facilities include large 
car bottom-heating and stress-relieving 
furnaces, heavy-plate bending rolls, a 
variety of presses and press brakes, the 
latest in welding and X-raying equip- 
ment, plate shears, edge planers, boring 
mills and drills. 

These facilities enable American 
Bridge to handle practically any plate 
job regardless of size. And great capac- 


ity permits the handling of several 
large jobs simultaneously. 


Efficient and economical 
construction service, too! 


American Bridge has the most complete 
range of construction equipment in the 
industry, plus skilled personnel backed 
by over fifty years of experience. Any- 
thing we fabricate, we can erect. 

And, because of the strategic location 
of our Orange plant on water, rail and 
truck routes, you can count on fast 
delivery and low shipping costs. 

For top-quality plate work, contact 
any of the offices listed below. Or write 
for our booklet which describes the 
facilities and services available from 


our Orange plant. 
USS is a registered trademark 


American Bridge 
Division of 
United States Steel 


Genera Offices: 525 William Penn Place, Pittsburgh, Pa. 
Contracting Offices: Ambridge « Atlanta ¢ Baltimore « Birmingham ¢ Boston « Chicago « Cincinnati ¢ Cleveland e Dallas ¢ Denver 
Detroit « Elmira ¢ Gary « Harrisburg, Pa. e Houston ¢ Los Angeles e Memphis ¢ Minneapolis ¢ New York ¢ Orange, Texas e Philadelphia 


Pittsburgh » Portland, Ore. « Roanoke ¢ St. Louis ¢ San Francisco « Trenton ¢ United States Steel Export Company, New York 
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Now available for all electrochemical processing voltages... 


New Westinghouse Silicon 
Rectifiers Give You Higher 
Efficiency in Less Space 


at Lower Cost 


Helping you curb the high cost of processing is 
the job of these new high-efficiency Westinghouse 
silicon rectifiers. Cost of power—as reflected in 
final product costs—is now made lower than ever 
before. 
The completely redesigned Westinghouse recti- 
fiers offer you these major advantages... 
¢ Low first cost . . . advanced circuitry elimi- 
nates complicated excitation equipment and 
simplifies construction of units. 
* Higher efficiency . . . 96 percent or better 
overall, for most voltage applications. 
¢ Longer life . . . no detectable aging of silicon 
cells has occurred even after many years of use. 


¢ Ease of installation . . . units are completely 


New 10,000-amp, 600-volt, d-c Westing- 
house rectifier unit shown here allowed 
better than 50 percent space saving over the 
previous unit used in this type of service. 


Typical high-power Westinghouse silicon 
rectifier cell, hermetically sealed for longer > 
operating life and higher reliability. 


you CAN BE SURE...1F ITS 


Westinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS" CBS TV FRIDAYS 
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factory-assembled. You need only make a-c 
and d-c connections. 

e Less space. . . with new high-voltage silicon 
cells, maximum power can be built into the 
rectifier units with space savings up to 50 per- 
cent over previous designs. Your costs for 
buildings are lower. 

e No costly outages . . . indicating equipment 
detects infrequent cell failure. Carefully planned 
design makes replacement of silicon cells simple 
and fast. 

For full information on Westinghouse silicon rec- 

tifers for electrochemical applications, call your 

Westinghouse representative or write Westing- 

house Electric Corporation, P.O. Box 868, 

Pittsburgh 30, Pa. J-15015 





Shippingport Atomic Power Station— 
first United States full-scale central 
station atomic power plant devoted 
exclusively to civilian needs. First 
produced power on the line 12:39 
A.M., December 18, 1957. 


U.S.S. Skate—world's third nuclear- 


powered submarine. Crossed North 
Pole on August 11, 1958. 








‘DISESS eee 


























N.S. Savannah—world’s first nuclear-powered merchant 
vessel. Launched July 21, 1959. 


U.S.S. Nautilus—world’s first nuclear-powered submarine. 
Completed first transpolar voyage August 5, 1958. 





Enterprise — world’s first nu- 
clear-powered aircraft carrier. 
Now under construction. 





U.S.S. Skipjack—world’s most maneu- 
verable submarine. Sea trials ccm- 
pleted March 10, 1959. 


CHROMALOX Electric Heat solved 
heating problems for all these projects 


Heaters are installed in the primary systems of pres- 
surized-water-type nuclear reactors to maintain the 
desired pressure control. Each of the nuclear power 
projects illustrated uses hundreds of special Chromalox 
electric cartridge type heaters for this purpose. 
Chromalox electric heaters handle many other 
heating jobs in these projects. On the Nautilus, for 
example, fourteen different types of Chromalox 
heaters are used . . . for such applications as comfort 
heating, de-icing, maintaining lubricating oil tem- 
peratures, purifying air and water and cooking food. 
Chromalox was first to make electric heating 
practical. Today, Chromalox has the world’s most 
complete electric heating line, the largest stock and 
a nationwide network of Sales Engineering Repre- 


sentatives. Your Chromalox Man has the answers 
to your industrial, residential or commercial heating 
problems. 


The Chromalox Library contains information on more than 
15,000 different types, sizes and ratings of electric heaters and 
heating elements. Give us a brief outline of your problem and 
we will send you literature on heaters to do the job. 


CHROMALOX 
INDUSTRIAL + COMMERCIAL + RESIDENTIAL 


EDWIN L. WIEGAND COMPANY 
7500 Thomas Boulevard ¢ Pittsburgh 8, Pa. 








POWDERED 


GRANULAR 


these platinum 
catalysts 





simplify product 
production control 


PELLETED 


For highest levels of purity .. . definite economy 
and simplified, accurate production control, the 
platinum metals catalysts are unique. In the pro- 
duction of high-purity chemicals, pharmaceuti- 
cals, vitamins and biotics, their efficiency is un- 
matched by any other type of catalyst. Here, the 
world's largest facilities and broadest experience 
in the development and manufacture of platinum 
metals catalysts are at your service. A representa- 
tive will be glad to confer with you, in strictest 
confidence, of course, or if you prefer, send for 
brochure “THE ROLE OF THE PLATINUM GROUP METALS 
AS CATALYSTS,” 


CHEMICAL DIVISION © 113 ASTOR STREET 
NEWARK, N. J. 


CHEMICAL 


MINOXO 
INDICATOR 





SUPER-SENSITIVE 
DEOXO INDICATOR... 


for detection 

and measurement 

of oxygen or hydrogen 
impurities in other gases 


MINOXO INDICATOR... measures traces of 
molecular oxygen in other gases—from 1 to 10 
parts per million, and from 1 to 100 PPM. High 
sensitivity and rapid speed of response enable it 
to be used for laboratory investigation and pro- 
duction quality control. 

SUPER-SENSITIVE DEOXO INDICATOR... 
measures oxygen or hydrogen present as impuri- 
ties in other gases—from 2 to 200 parts per million 
oxygen and 4 to 400 parts per million hydrogen. 
Dual range permits measurement up to .25% 
oxygen or .50% hydrogen. Send for literature. 


CHEMICAL DIVISION * 113 ASTOR STREET 
NEWARK, N. J. 


CHEMICAL 


optic ytd WRITE FOR LITERATURE me 


DOMESTIC DIVISIONS: AMERICAN PLATINUM & SILVER DIVISION, AMERSIL QUARTZ DIVISION, BAKER CONTACT DIVISION, BAKER DENTAL DIVISION, BAKER SETTING DIVISION, 
BAKER PLATINUM DIVISION, CHEMICAL DIVISION, EAST NEWARK INDUSTRIAL CENTER, HANOVIA LAMP DIVISION, HANOVIA LIQUID GOLD DIVISION, IRVINGTON-BAKER 
REFINING DIVISION, D. &, MAKEPEACE DIVISION, NATIONAL ELECTRIC INSTRUMENT DIVISION, RESEARCH AND DEVELOPMENT DIVISION, H. A. WILSON DIVISION. 
COMPANIES ABROAD: ENGELHARD INDUSTRIES OF CANADA, LTD. TORONTO, ENGELHARD INDUSTRIES OF QUEBEC, LTD. MONTREAL, ENGELHARD INDUSTRIES, LTD. 
LONDON, ENGELHARD INDUSTRIES A. G. ZURICH, ENGELHARD INDUSTRIES PTY., LTD. MELBOURNE, SOCIEDAD SURAMERICANA DE METALES PRECIOSOS S. A. BOGOTA, 
INDUSTRIE ENGELHARD &.P. A. ROME, ENGELHARD INDUSTRIES OF SOUTHERN AFRICA, LTD. JOHANNESBURG. ASSOCIATED COMPANIES: ACME TIMBER INDUSTRIES LTD., 
SOUTH AFRICAN FOREST INVESTMENTS LTD., SOUTH AFRICA, AZOPLATE CORPORATION, CHARLES ENGELHARD, INC., NUCLEAR CORP. OF AMERICA, INC., U.S.A. 
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photosensitization processing 
with Hanovia photochemical 
equipment) increases output, 
lowers costs 























Hanovia photochemical equipment is widely used 
to increase output and lower costs in production 
involving synthesis, decomposition, hydrolysis, 
hydrogenation, oxidation, reduction, polymeri- 
zation, bleaching, precipitation, isomeric change 
and halogenation. The Hanovia Laboratory 
Photochemical Reaction Equipment is a powerful 
suitable source for actinically sensitized reactions. 
It is excellent for testing actinic radiation proc- 
esses to evolve and evaluate commercial actini- 
cally sensitized reaction techniques. Hanovia 
double-welled quartz or Vycor immersion wells 
fit standard 5 to 12 liter laboratory flasks. Per- 
mits maximum light utilization of mercury-vapor 
ultraviolet lamp, studies of admixture of reactants 
and temperature control. Write for valuable and 
informative brochure “PHOTOSENSITIZATION” 
for complete information on process and appli- 
cations. 


HANOVIA LAMP DIVISION * 100 CHESTNUT STREET 
NEWARK, N. J. 


HANOVIA 
LAMP 


look to Amersil for all 
high purity fused quartz 
requirements. 


Amersil manufactures and fabricates high purity 
fused quartz for ultraviolet transmission applica- 
tions, laboratory ware and production equip- 
ment. These products include standard apparatus, 
plain tubing in many intricate fabrications, cru- 
cibles, trays, cylindrical containers and piping 
in a full range of sizes up to 25” in diameter. 
Ingots and plates are available in general com- 
mercial quality as well as in special optical 
grades. Amersil engineers are also prepared to 
assist in developing fused quartz and silica equip- 
ment for special requirements. Send for bulletin. 


AMERSIL QUARTZ DIVISION * 685 RAMSEY AVENUE 
HILLSIDE, N. J. 
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MAKING THE GIANT MOLECULES is increasing the 
demand for other products made by Republic. 
ENDURO Stainless Steel is the must metal in 
processing equipment because of its corrosion- 
resistance, heat-resistance, high strength, clean- 
ability, inertness, long life, and low ultimate cost. 
In severe corrosive applications, Republic Tita- 
nium is ideally suited for valves, pumps, heat 
exchangers, pressure vessels. Republic SRK 
Plastic Pipe for chemical waste and process 
lines is providing substantial savings in material, 
installation, and replacement costs. It’s highly 
resistant to a long list of corrosive liquids and 
gases. Mail coupon for more facts on these 
Republic products. 





@ COAL CHEMICALS IN THE HOME add 
convenience, comfort, and pleasure. 
Refining of Tar permits its use in paints, 
roofing, and insulating materials. 
Naphthalene is familiar in the form 
of moth balls, but it is also important 
in making synthetic enamels that keep 
products new looking longer. Benzol 
is used in making plastics for house- 
wares, floor tiles, shower curtains, 
synthetic-rubber bath mats ... also 
in the manufacture of aspirin and 
antiseptics. 
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Jae the Giant Contumer Market 


The world is your market, and high polymer chemistry opens the door 
to new processes for the creation of new products to satisfy the hunger 
of this giant market. 


Republic is vitally interested in this exciting new field of science. As 
an integrated steel maker, we are also a leading producer of high 
quality coal chemicals. Many of the basic chemicals used in making 
giant molecules come from the recuperative process of transforming 
coal to coke for our blast furnaces. 


Republic Benzols, Toluols, Tar, Pyridine, Crude Naphthalene, 
Xylols, and Crude-Heavy Solvent are currently being used in the manu- 
facture of thousands of products. Sulphate of Ammonia, in mixed and 
blended fertilizers, forms an industry in itself. Yet the surface has only THE GIANT CONSUMER MARKET reveals countless 
been scratched. Of the nearly 2000 chemicals available from coal, paper yr aadenaalaandeae 
only a small percentage have found their way into commercial use. many types of wearing epperel, like nylon steck- 


F és . ings, in synthetics for super-tough suitcases. It is 

Concurrent with the work of polymer chemists in developing proc- also used in soaps and detergents. Perfumes are 

esses to speed the creation of new products and reduce the cost of derived from Toluols. Pharmaceuticals are made 

present ones, Republic’s own chemists are actively engaged in a pro- trom Pyridine. ytets- ere hese in malting dhe 

i 5 i - flavin. Crude Heavy Solvents are used in water- 

gram of coal chemical research. This program will enable Republic proofing compounds and for stiffening leather. 
to keep pace in the rapidly growing field of giant molecules and to 
continue as a dependable source of supply for high quality, high purity 


coal chemicals. 


Which of the Republic Coal Chemicals described at right and below 
can you use in your product or process to satisfy the giant consumer 
market? 


COAL CHEMICALS ON THE FARM. Strong, healthy cattle reach 7 
marketable size faster. Xylols produced by Republic are 
used in the manufacture of germicides to protect livestock 
from germs and microorganisms. Ruined and farmed-out 
land is restored with the help of Sulphate of Ammonia in 
mixed and blended fertilizers. Benzol is a basic material in 
the production of agricultural chemicals designed to control 
pests, weeds, and plant diseases. 


Pee ee 
REPUBLIC STEEL CORPORATION 
DEPT. CE-6678-R 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


| 

| 

| 

| 

| Send more information on: 
, e | COENDURO?® Stainless Steel 
Wolds Wideal Range O Titanium OSRK Plastic Pipe 
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Address____ 
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Fred Wheelwright, 
Manager, Industrial Sales: 


“The profit derived from a 

process is directly dependent on the 

efficiency of the processing equipment. 

Here, at De Laval, we specialize in bringing 
maximum efficiency to the chemical processor. 


“We go at it with a triple punch: an 

outstanding engineering staff; the most complete 
processing pilot plant in the country; and a full 
line of efficiency-engineered process equipment. 


“The case of the detergent manufacturer cited 

in this advertisement is an example of our work 

in helping processors develop profitable processing 
operations. Without the specified, high 

efficiency centrifuge, this process might well have 
proved impractical because of the 

production costs. 


“Why not let us devote our facilities and 
engineering talent to your problems. Just drop us 
a line on your letterhead describing your process. 

We'll be glad to recommend ways to increase 
your processing efficiencies. And, of course, 
there is no obligation to you.” 


THREE 
SOLVED WITH 


For further information, write to De Laval. 


ce >) a  .\' 7.) 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 
5724 N. Pulaski, Chicago 46, lilinois 


DE LAVAL PACIFIC COMPANY 
201 E. Millbrae Avenue, Millbrae, California 


By using De Laval Syncro-Matic 
Separators with TDM Control in this 
application, plant production was in- 


TDM* classification 


of silica increased 
plant production 100% 


Problem: To accurately classify five 
grades of silica as the last processing 
step before packaging and warehous- 
ing. Bottlenecking at this point had cut 
plant production. 


Solution: A system of De Laval Syncro- 
Matic Separators with TDM Control. 
On leaving the dryer, silica was fed to 
the Primary screening unit which han- 
died 11.3 tons per hour at efficiencies 
of better than 95%. The Secondary 
screener picked up the balance of the 
silica, handling 4 tons per hour, also at 
efficiencies of better than 95% on each 
grade. 


creased a full 100%. 


*T DM... three directional motion 
control, The Syncro-Matic has motion 
controlled in all three directions . . . 
horizontal, vertical and gyratory. It’s 
the secret of the unit’s outstanding ef- 
ficiencies, and it is also responsible for 
the far greater throughput possible with 
the machine. 


Available in carbon or stainless steel, 
the Syncro-Matic may be obtained with 
from one to three decks, and a full 
range of screen meshes and materials. 
Operation of the unit is exceptionally 
quiet. 


For further information about this 
versatile new screen separator, just 
drop us a line on your letterhead. No 
obligation. of course. 








Downtime for cleaning cut 
over-all efficiencies in 
Shell & Tube shellac cooling 


In refining shellac to remove wax (a 
valuable by-product), the solution of 
shellac and soda ash must be heated to 
200°F. After the wax is removed, the 
solution must be cooled rapidly. The 
processor had been using a Shell & 
Tube exchanger, but down-time for 
cleaning, and a series of cloggings and 
leakages had made serious cuts in proc- 
essing efficiency. 


Problem: To cool 13,500 Ibs. per hour 
of the shellac/soda ash solution from 
200°F. to 70°F. The efficiency of the 


operation is of prime importance be- 
cause the processor does not have an 
abundant water supply. 


Solution: A single section De Laval 
P-12 Plate Heat Exchanger. The unit 
requires only 12,600 lbs. per hour of 
60°F. water and maintains a tempera- 
ture differential of 10°F. The plate 
heat exchanger cools the shellac/soda 
ash solution both rapidly and with the 
most efficient use of the available wa- 
ter supply. 


The ease of cleaning the De Laval 
Plate Heat Exchanger is important to 
the processor, too. The plate pack is 
easily opened, immediately exposing 
all heat transfer surfaces for thorough, 
rapid, manual cleaning. Constructed of 


stainless steel throughout, it is easier to 
clean and eliminates problems of con- 
tamination in operation. 


Note in the illustration how compact 
the unit is. It easily fits into available 
plant space, required no additional con- 
struction. And since this unit has been 
installed, the processor reports com- 
plete elimination of problems due to 
clogging or leakage. 


If your process could benefit from 
the top efficiencies, maximum temper- 
ature control, and higher capacities of 
the De Laval Plate Heat Exchanger, 
why not drop us a line requesting more 
information? There’s no obligation to 
you, and it may well prove the answer 
to some of your processing problems. 


EFFICIENCY PROBLEMS... 


DE LAVAL PROCESS EQUIPMENT 


CENTRIFUGES e PLATE HEAT EXCHANGERS ¢« VIBRATING SCREENS ¢ COMPLETE PROCESSES 


Processor of new detergent 
cleaned up recovery problem 
with fast, non-stop separator 


Problem: A processor developing a 
new detergent made from vegetable oil 
needed an efficient method of recover- 
ing the expensive catalyst in re-usable 
form. Previous attempts had recovered 
non-dispersible catalyst in a hard cake 
form. 


Solution: A De Laval AC-VO “Nozzle- 
Matic” Centrifuge. Since the heavy 
phase in the separation (containing the 
catalyst) is thrown to the bowl wall 
and discharged continuously as part of 
the machine’s normal operation, the 
catalyst is recovered in a thick slurry. 
In this form, it is easily re-dispersed. 

This particular unit was also sup- 
plied with a heavy phase recirculation 
feature. As the heavy phase is dis- 


charged through the nozzles built into 
the bowl wall, it is picked up and re- 
circulated to the centrifuge bowl. The 
result is a higher concentration of the 
catalyst, and in a state of maximum 
clarification. 

The higher capacities possible with 
De Laval continuous discharge centri- 
fuges were important to this processor, 
too. Combined with the fast operation, 
they insured maximum catalyst life. 
Slow operation had been a factor in the 
hard caking of the catalyst in previous 
attempts at recovery. 

Wherever recovery of a solid is im- 
portant in your process, you should 
consider the different types of solids 
concentrators we make at De Laval. 
There is a type for every recovery 
operation. 

Why not drop us a line for further 
information? Just tell us the type of 
recovery which interests you. There is 
no obligation, of course. 
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PROBLEM: When an oil-well drill passes through a 
heaving shale formation, shale and clay particles get 
into the drilling mud, causing it to thicken. Yet the 
viscosity of the mud must be kept low. 


Can Pluronic. polyols give 


mn 7 4 


~ nn call 


PROBLEM: Rayon cords must have great strength— 
and they do. Nevertheless, the rayon industry is 
constantly seeking to make tire cords even stronger 
and safer — for lives hang in the balance. 


SOLUTION: The addition of Pluronic L61 or L62 to 
the drilling mud effectively controls the viscosity. 
The increased penetration and decreased bit wear 
result in cheaper and faster holes. 


aie a z sp 


oo 


ae ae 
atin allt. : 
. we ae eet 


SOLUTION: Formulators have found that treating 
tire-cord grade cellulose pulp with a Pluronic polyol 
increases strength without cratering, helps prevent 
clogging of the spinnerette. 
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ONE OF A SERIE 


PROBLEM: During operations, a mechanical heart SOLUTION: Silicones effectively eliminate the foam, 
is sometimes used to function for the patient’s heart but they must be emulsified before use. Pluronic 
and lungs. But the blood it pumps tends to foam, F-68 was chosen for this job because it has an 
admitting bubbles into the bloodstream. unusually low order of toxicity. 


your product new functions? 


Ghonernens these versatile chemicals can broaden 
the application of a product by eliminating an 
undesirable property, or by adding a desirable one. 
Some reasons: 
The Pluronic polyols are a series of patented block- 
polymers that exhibit a wide variety of surface-active 
properties. The various grades range in physical form 
from mobile liquids and pastes to solids sufficiently 
hard to be flaked .. . all grades are 100% active. 
The series has a molecular weight range of 1000 
to over 11,000. The grades vary from materials that 
are almost water insoluble to materials that have no 
cloud point —even at the boiling point of water. 
These pictures show three typical uses of the 
Pluronic polyols. Actually, over 100 different applica- 
tions have been found so far, and the end is not in sight! 
Chances are one or more of these properties could 
be used to advantage in either your present product 
or the new one you're developing. For samples, tech- The famous Pluronic Grid provides a controlled, system- 
nical data, and your copy of the Pluronic Grid, why atic method of product screening . . . minimizes costly 
not write us today? Wyandotte Chemicals Corp., Dept. random investigation and evaluation by establishing related 
784-E, Wyandotte, Mich. Offices in principal cities. property trends among the grades available. 


Wyandotte CHEMICALS on Aaenee BeNON 


SODA ASH * CAUSTIC SODA » BICARBONATE OF SODA » CALCIUM CARBONATE » CALCIUM CHLORIDE + CHLORINE « MURIATIC ACID » HYDROGEN « DRY ICE 
GLYCOLS + SYNTHETIC DETERGENTS ¢ SODIUMCMC e¢ ETHYLENE OXIDE « ETHYLENE DICHLORIDE + POLYETHYLENE GLYCOL + PROPYLENE OXIDE 
PROPYLENE DICHLORIDE * POLYPROPYLENE GLYCOL ¢ DICHLORODIMETHYLHYDANTOIN © CHLORINATED SOLVENTS » OTHER ORGANIC AND INORGANIC CHEMICALS 
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Operating Economy 


Traylor-made kilns Advance Design 


Rugged Dependability 


Traylor Rotary Kiln operating around the clock. 





Traylor Rotary Kiln showing riding 
rings and thrust roller mechanism. 


Traylor is the recognized leader in de- 
signing and building rugged depend- 
able Rotary Kilns. From the quality 
steel plate of the kiln shell and the 
“full-floating” type of roller ring to 
gi SadAW « y the drives and firehood — Traylor 
guarantees a satisfied customer. For 
more on Traylor Kilns, Coolers and 
Slakers write for Bulletin No. 1115. 


4 
, 


TRAYLOR ENGINEERING & MFG. CO., 1400 MILL ST., ALLENTOWN, PA. 


” 
& 
3 
bd 


oY 

"a: ‘ bd) > ‘es Sales Offices: New York — Chicago — San Francisco 
' % 
Tr 


rr Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 


S 
* BALL MILLS ® per’ 
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-YOU CAN PAY MORE... 
/BUT YOU CAN'T BUY 
A BETTER CORROSION RESISTANT PUMP___---- . 











IMPERVIOUS GRAPHITE 


TRADE-MARK 


ECONOMICAL...AND UNSURPASSED IN 





oe 








TYPE F MOTOR-MOUNTED CENTRIFUGAL PUMP 


Cross-section above illustrates typi- A—Rugged ‘Karbate” impervious graphite 
cal “Karbate” motor-mounted pump wet-end parts 


recommended for heads to 70 feet— B—Compression type connections 
capacities to 140 gpm. Letters refer 


to component features common to C—Cast steel armoring 
ES” gue. D—NATIONAL CARBON’S rotary seal arrangement 


Copyright 1959, Union Carbide Corporation ' 
te 
t 





PUMPS ARE RUGGED... 
ORROSION RESISTANCE! 


| Es a! 2 


— 
TYPE C FRAME- 


Cross-section shows typical ‘‘Karbate”’ 
frame-mounted pump recommended 
for heads to 120 feet—capacities to 
1500 gpm. Adaptable to motors, belt 
drives or steam turbines 





A A RTL ~- 
ae 7. 
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MOUNTED CENTRIFUGAL PUMP 


A--Rugged ‘‘Karbate” impervious graphite 
wet-end parts 

B—Compression type connections 

C—Cast steel armoring 

D—NATIONAL CARBON’S rotary seal arrangement 


7 reasons why it will 
pay you to standardize 
on “KARBATE” Pumps 


RUGGED CONSTRUCTION 

All component parts are designed structurally to 
withstand normal — and many abnormal — condi- 
tions which occur in pumping and maintenance 
operations. The cast steel armoring and com- 
pression type connections help prevent damage 
from externally caused shocks and stresses. 


UNSURPASSED CORROSION RESISTANCE 
Few other pumps — regardless of price — can 
handle as wide a variety of corrosives as 
“Karbate” impervious graphite pumps. They are 
resistant to: mineral acids such as hydro- 
chloric, sulfuric, phosphoric; acid combinations 
such as nitric-hydrofluoric, phosphoric-sulfuric; 
chlorinated hydrocarbons; alkalies; and organic 
and inorganic compounds of all types. In practi- 
cally all of these vorrosives, changes in tempera- 
ture and concentration will not affect the corro- 
sion resistance of ‘“Karbate” impervious graphite. 


WIDE RANGE OF MODELS AND SIZES 
Twenty-five standard sizes of “Karbate” centrif- 
ugal pumps are available in both motor-mounted 
and frame-mounted types with capacities from 
5 to 1500 gpm and heads from 15 to 120 feet. 
Motor-mounted pumps can be supplied with 1, 
1%, 2, 3 and 5 horsepower motors. Frame- 
mounted pumps can accommodate motors up to 
60 horsepower and can be adapted to belt drives 
or direct-coupled to steam turbines. Pumps can 
be operated at speeds up to 2400 rpm. 


READY AVAILABILITY 

All standard sizes and models of pumps and a 
large inventory of replacement parts are carried 
in stock for immediate shipment. In emer- 
gencies, parts can be shipped the same day 
order is received. 


PARTS ARE INTERCHANGEABLE 

“Karbate” centrifugel pumps are designed for 
maximum interchange of parts. This keeps re- 
placement parts stock at a minimum. All parts 
from the case cover back to the motor or frame 
are interchangeable within any model group. 
Impervious graphite is easy to machine. This 
makes possible the field turn-down of impellers 
to fit changed operating conditions. 


CHOICE OF 
SHAFT SEALING ARRANGEMENTS 


NATIONAL CARBON’S rotary seal is standard on all 
“Karbate” centrifugal pumps. Pumps can also be 
furnished with “Durametallic”, “John Crane” or 
“Chemiseal” rotary seal arrangements or stuff- 
ing boxes with external lubrication. 


LOW OVERALL COST 

The corrosion resistance of impervious graphite 
and the rugged construction of “Karbate” cen- 
trifugal pumps keep maintenance costs at a mini- 
mum. Furthermore, the initial cost of a “Karbate” 
pump is usually significantly less than that of 
a pump with equivalent corrosion resistance. 
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These charts show the approximate head 
CAPACITY RANGES and capacity ranges of ‘‘Karbate’”’ pumps. 
The lines on the charts are characteristic 
OF “KARBATE” of the individual standard models. In the 
frame-mounted type C pump, higher ca- 
pacities and heads can be obtained by 
CENTRIFUGAL PUMPS increasing speeds to a maximum of 


2400 rpm. 


NATIONAL CARBON’S FIELD ENGINEERS 
WILL HELP YOU USE “KARBATE” PUMPS 


NATIONAL CARBON'’S eight field engineers In addition, they will be glad to demonstrate 
cail daily on the chemical and allied industries to your production and maintenance depart- 
throughout the country. They are qualified and ments the installation, operation and main- 
experienced to recommend the best corrosion tenance practices for ‘“Karbate” impervious 
resistant pump for your specific installation. graphite centrifugal pumps. 








Z, 
J. M. BROWN L. E. BRUGMANN E. R. HOGAN H. L. SHEPARD R. L. von HOHENLEITEN W. H. HOLLEN T. W. MANCHESTER D.S. GLASS | 
Tel. Fi 6-3300 Tel. LUdlowe 3-3061 Tel. EXpress 1-3800 Tel. TRinity 3-2241 Tel. MOhawk 7-5641 _— Tel. BAltimore 1-2400 Tel. TRinity 3-2241 Tel. MU 6-1700 
Chicago, Ill. Los Angeles, Calif. Pittsburgh, Pa. Birmingham, Ala. Houston, Texas Kansas City, Mo. Birmingham, Ala. New York, N. Y.| 


UNION 
‘National’, ‘‘Karbate’’ and ‘‘Union Carbide’’ are registered trade-marks of Union Carbide Corporation PARGIOS 


NATIONAL CARBON COMPANY - Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N.Y. 
SALES OFFICES: Birmingham, Chicago, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco + IN CANADA: Union Carbide Canada Limited, Toronto 
Litho in U.S.A, 


Deturik 


PLASTIC CORTED 


VALVES 


DeZurik Eccentric Valves can now be furnished with plastic coatings. With 
plastic coatings, the corrosion resistance of a cast iron valve is greatly increased 
at only a slight increase in price. 

DeZurik Plastic-Coated Valves are the economical answer to valving alka- 
lies, mild acids, sea water and other neutral salts. They are also particularly 
suitable for de-ionized and de-mineralized water where iron contamination is 
objectionable. 

Coated or uncoated, DeZurik Eccentric Valves can provide the positive 
answer to your valving problems. 


For more information, DeZuRIK 
contact the DeZurik representative in your area, 
or write Dept, PC CORPORATION 


SARTELL, MINNESOTA 
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ANOTHER IN A SERIES 
OF MOTOR FACTS 
FROM ALL INDUSTRIES 
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Sand... heavy rain...extreme heat... 


Nothing stops 
These Westinghouse 





dependably driving oil well pumps in Odessa, Texas 
district of The Atlantic Refining Company, 
24 hours per day, 7 days a week! 


‘“‘Here’s an application,” says A. P. Johnston, 
production engineer at The Atlantic Refining 
Company, “where we must have continuous 
motor operation . . . sometimes for as long as 18 
months . . . with virtually no maintenance or 
repair. Many of our pumping stations are re- 
motely located, automatic and unmanned. Any 
stoppage or motor failure would result in the 
loss of several hundred barrels of oil. Motor 
repairs in the field are prohibitive in cost. We 
must have complete motor reliability and that’s 


exactly what we get fron: our Westinghouse 
Life-Line® ‘“‘A” motors.” 


How about you? Got a really tough motor 
application which you can’t afford to pamper? 
Then ask your Westinghouse sales engineer to 
show you how the dependable Life-Line ‘‘A” 
pays for itself through reduced maintenance and 
repair. Or write to Westinghouse Electric Corp., 
P.O. Box 868, 3 Gateway Center, Pittsburgh 


30, Pennsylvania. J-22055-R 


You CAN BE SURE...1F ITS Westi nghouse 


On this pumping unit, the 
15-hp Life-Line “A” motor 
operates in an atmosphere 
of damaging dust, sand and 
moisture. Despite continuous, 
heavy-duty service, motor 
has never suffered any overs 
heating since first installed. 
Prelubricated bearings 
of the Life-Line “A” eliminate 
periodic greasing . . . keep 
lubricant in... dirt out. 
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FIRST FOR LASTING QUALITY—FROM MINE TO MARKET! 
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» Full range of copper-base alloys 
- for every application. 


Vast background of application engineering 
to assist in proper alloy selection. 


Complete control of quality throughout 
every step of manufacture. 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, 
Ala., Cambridge, Mass., Charlotte, 
Chicago, Cincinnati, Cleveland, Dallas, 
Dayton, Denver, Detroit, Fort Wayne, 
Greensboro, N. C., Houston, Indianap- 
olis, Jacksonville, Kansas City, Mo., 
Los Angeles, Memphis, Milwaukee, 
Minneapolis, New Orleans, New York, 
Philadelphia, Pittsburgh, Portland, 
Ore., Richmond, Rochester, N. Y., San 
Francisco, St. Louis, Seattle, Washing- 
ton, D. C. 
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Edmund S. Budd, Manager of Parts Division, 
The Cooper-Bessemer Corporation, points out that... 


You are this near to 
Cooper-Bessemer service! 


Experienced Cooper-Bessemer field technicians as- 
sist you in installation and servicing of equipment. 


HEN YOU INVEST in Cooper- Bessemer engines, 
Leonie or controls, our service facilities are 
as Close to you as the telephone...night and day! We 
serve you in these three important ways: 


Technician service. Our skilled installation and 
maintenance crews are permanently located in areas 
throughout the country, ready to assist you, to assure 
top economy of operation and availability of your 
Cooper-Bessemer equipment. 


Warehouse service. We maintain an extensive inven- 
tory of replacement parts for Cooper-Bessemer prod- 
ucts in strategic locations to give prompt attention to 
your needs. 


Engineering service. As new or changed conditions 
arise, Our experienced field service engineers can give 
you on-the-spot recommendations. And they are 
backed up by the strong team of Cooper-Bessemer 
engine and compressor engineers in Mount Vernon. 


%. 
"=~ 


Cooper-Bessemer engineers are ready to assist you 
in planning power or compression facilities, or 
solving operating problems. 


* . a. 
Lk GA $ ‘ 


Cooper-Bessemer warehouses, strategically located, 
provide replacement parts for speedy servicing and 
peak availability of your facilities. 


The superiority of Cooper-Bessemer Service can save 
you thousands of dollars yearly in capital investment 
and in operating cost. Make sure you take this impor- 
tant plus value into account when you specify and buy 
engine and compressor facilities. 


BRANCH OFFICES: Grove City + New York « Washington 
Gloucester + Chicago + Minneapolis + St. Louis » Kansas City + Tulsa 
New Orleans + Shreveport + Houston + Greggton + Dallas + Odessa 
Pampa «+ Casper + Seattle » San Francisco + Los Angeles 


SUBSIDIARIES: Cooper- Bessemer of Canada, Ltd.... Edmonton 
Calgary « Toronto « Halifax 

C-B Southern, Inc. .. . Houston 

Cooper-Bessemer International Corporation... New York * Caracas 
Mexico City 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS-O1tSeE 
compatssons PROCATING AND CENTRIFUGAL 
ENGINE O8 MOTOR DRIVEN 





better protection 
and better cooling 
make Elliott C-W 
SEALEDPOWER 
MOTORS 


outstandingly 


ae 


Double-tapered, 

flexible grommet. 
TIGHTLY COMPRESSED GROMMET seals leads where ROTATING SLINGER BANISHES MOISTURE, DIRT that 
they leave motor frame. Grommet is compressed otherwise might creep along shaft and through bear- 
around numbered leads by pressure ring. No leak- ing. Recessed into bracket, it provides long labyrinth- 
age here. type seal. 


Non-sparking 
nylon slinger 


IMPORTANT FACTS 

about enclosed motors are given in 
new Elliott Bulletin PB-6000-2. 
Send for free copy today. 
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Elliott C-W ribbed-frame enclosed motors, 
pioneered in the United States by Crocker- 
Wheeler, include ratings up to 300 hp. 



































MORE AND DEEPER HEAT-RADIATING FINS have COOLING AIR BLAST FROM EXTERNAL FAN, directed 
greater cooling area. Generous fins over rear bracket by fan cowl, hugs entire length of motor. Non-sparking 
keep bearing cool. Non-clogging, easy to clean. fan has keyed and clamped split hub. 


[G ELLIOTT Company 


CROCKER-WHEELER PLANT * JEANNETTE, 
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HERE'S 
WHY: 

















Light weight—weighs only 14 as much as steel . . . easier to handle regardless 
of the job . . . easy to cut, bend and thread, and without special tools .. . 
competitive in price for initial savings as well as future savings . . . corrosion 
resistance means no maintenance under normal service conditions . . . non- 
sparking for safer installations . . . no special nonsparking tools required. . . 
nonmagnetic properties mean less voltage drop . . . good appearance that lasts 


and lasts . . . color coded for fast, accurate size identification. Approved by Underwriters’ Laboratories, Inc. 
. and it’s available from local distributor stocks for fast, dependable delivery. 














ALUMINUM 

CONDUIT JOBS 
GO UP 

yy, FASTER 








Aluminum conduit not only makes jobs go up easier, faster and therefore more profitably, but 
also helps give you a higher quality, longer lasting installation. Why not use aluminum conduit 
on your next job? Start enjoying all the many advantages which only timesaving, costsaving 
aluminum conduit can provide. Your local Alcoa or Rome distributor can give you all the 
facts and figures for any particular installation. Or, write to 
Rome Cable Division of Alcoa, 2147-M Alcoa Bldg., Pittsburgh 19, Pa. 


ROME CABLE owwisionor- ALCOA : ALUMINUM 


ALUMINUM © OMPANY OF AMERICA 


Your Guide to the Best in Aluminum Value osprey 


For exciting drama watch “ Alcoa Presents’’ every Tuesday, ABC-TV, and the Emmy Award winning “ Alcoa Theatre’ alternate Mondays, NBC-TV 











Typical of the many combinations of 
compressor crankthrows, cylinder 
arrangements and staging that give you 
the perfect compressor for every 
process requirement. 


one Preumatic issinsnnnerainns 


AIR AND GAS COMPRESSORS + VACUUM PUMPS + PNEUMATIC TOOLS + ELECTRIC TOOLS + DIESEL ENGINES » ROCK DRILLS * HYDRAULIC TOOLS 
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e Horsepowers to 5,000 


e From vacuum to 
15,000 psig 


e Lubricated or 
non-lubricated cylinders 


at its best i inlA 


COMPRE: SSORS 
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Jeffrey Pulverizer ni 


fine for efficient 


The Jeffrey Type B Pulverizer has many advantages in crushing 
fluxstone for sintering operations. It crushes fine —standard 3%” 
or 4g", when required. This is possible since the material goes through 
several changes in direction and several hammer contacts before it 
reaches. the sereen bars. 

This unit is. reversible, designed for heavy duty work, is dust- 
tight, and has shydraulic adjustments. Power requirements are less 
than: with other units, since most of the work on the material is 
doné before the material reaches the screen bars. 

Fluxstone ig but one of hundreds of materials which can be effi- 
ciently" reducéd with Jeffrey Crushers... from alum and asbestos 
to rock ard slag. For complete information check your nearest 
Jeffrey sales engineer. The Jeffrey Manufacturing Company, 909 
North Fourth Street, Columbus 16, Ohio. 


CONVEYING + PROCESSING « MINING EQUIPMENT... YRRNEMISSION MACHINERY...CONTRACT MANUFACTURING 
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mee) METERING 


CAN BE SIMPLE, 
INEXPENSIVE... 


and Save You Money! 
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Perhaps you’ve felt the need to meter your 
industrial liquids but have hesitated be- 
cause you feared metering was costly or 
complicated. Actually, even a plant-wide 
installation of simple, direct reading Rock- 
well meters can be made very easily and 
for a nominal investment. They will pay 
their way many times over by providing 
realistic records for cost, inventory and 
utilization controls. 

Measure Even Corrosive Liquids. Among 
the many types of Rockwell meters, there 
is the right design to measure most any- 
thing that flows . . . including all stainless- 
steel meters for corrosive liquids. 

If you blend, batch or package liquids, 
Rockwell meter accessories such as auto- 
matic shut-off controls, impulse counters 
and remote registration will cut your costs 
and increase production. Use the coupon 
for full details. 


INDUSTRIAL METERS 


ROCKWELL” 


ROCKWELL MANUFACTURING CO. 

Pittsburgh 8, Pa. 

Gentlemen 

| am interested in measuring Seed en ee EN See Seer ee 
(Name of Liquid) 

Pipe Size 3 

Working Pressure_____psi Temperature ____°F_ max. 

Max. Flow Rate _gpm Min. Flow Rate gpm 

Your Name palin 


MN ne ag 


a a ae 





ARMCO steecs / chemical processing equipment 


This Hot-Dip Aluminum: Coated Steel 
rovides Low-Cost Resistance 


f 


Corrosion ay 


Armco 


Armco Atuminizeo Steet Type 2 proves economical for weather shielding and 
insulation jacketing on reactors, drums, processing towers, boilers and piping. 


Combining the surface characteristics of 
aluminum with the strength of steel, 
Armco ALUMINIZED STEEL Type 2 is 
proving especially useful wherever low 
cost protection against atmospheric 
corrosion is needed. Its durability has 
been proved in varied plant service 
and in 20-year exposure tests. 
These indicate that the dot-dip aluminum 
coating lasts at least three times as 
long as the zinc coating on unpainted 
commercial galvanized steel sheets. 

Armco ALUMINIZED STEEL Type 2 
on the basis of equal thickness, costs less 
per sq. ft. than aluminum. And because 
its greater strength usually permits the 
use of thinner gages, additional 
savings are possible. 

Bonus advantages provided by this 





two-in-one metal are the increased safety 
that results from its high strength, 

its ability to reflect a high percentage 
of incident radiant heat, and its 

ability to resist damage by fire. 

On the basis of its proved performance 
in industrial atmospheres, chemical 
plant and refinery engineers are 
specifying Armco ALUMINIZED STEEL 
Type 2 as a standard material for 
protective shielding and 
jacketing applications. 

Try this unique aluminum-coated 
steel in your plant—see how its 
advantages can cut your maintenance 
problems. Write us for complete 
information on the properties and 
applications of ALUMINIZED STEEL Type 2 
Armco Steel Corporation, 3369 Curtis 
Street, Middletown, Ohio. 


ARMCO STEEL 





pRMCO Armco Division * Sheffield Division * The National Supply Company + ‘Armco Drainage & 
® Metal Products, Inc. * The Armco International Corporation * Union Wire Rope Corporation 
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NO MOVING PARTS 


Designed to indicate media level changes through 
simple differential capacitance measurement, the new 
Robertshaw Level-Tel 154 contains no moving parts to 


clog, wear or jam. 


SIMPLE TWO-STEP CALIBRATION 


* Only two quick, non-interacting adjustments are neces- 


sary to calibrate the new Level-Tel 154. 


ANTI-FOULING PROBES 


Self-cleaning Teflon probe assemblies remain free of 
deposit build-up, are unaffected by most cohesive 


substances. 


Built to handle the Tough Jobs! 


New Robertshaw 
CONTINUOUS LEVEL 
INDICATOR 


REMOTE INSTALLATION 


Over 200 ft. cable length permissible be- 
tween probe and transmitting unit—virtually 
unlimited cable span between transmitter 
and indicator unit. 


WIDE TEMPERATURE RANGE 


Detector circuitry operable in temperature 
environments from —30° to +212°F. Tef- 
lon insulated probes from —325°F to 
+350°F, Uninsulated probes up to 850°F. 


The Level-Tel 154 is a precise, continuous reading level indicating 
system consisting of a probe detector, transmitter, and indicator. The 
_ probe condulet houses a miniaturized capacitance bridge circuit, ener- 
gized by a regulated Hartley oscillator in the transmitter. In operation, 
the probe detects media level change as a change in capacitance, 
unbalancing the capacitance bridge. This out-of-balance condition is 
fed to the indicator via the transmitter as a DC signal proportional to 
the level change. 


The new Level-Tel 154 is ruggedly designed for accurate operation. It 
may be used with nearly all liquids, slurries, powders and granular 
solids. Virtually insensitive to temperature and pressure extremes, the 
system functions reliably under difficult conditions, i.e., interface, 
mass measurement, corrosive materials, food processing, cryogenic 
liquids, combustible substances, and abrasives. It is available in either 
explosion proof or water tight housings. Let the modestly priced Level- 
Tel 154 start saving you money now! Write for Bulletin RF-5915 and 
the address of our nearest technical field representative. 


Retehak 


f 


aie 


AERONAUTICAL AND INSTRUMENT DIVISION 
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HIGH ORDER LINEARITY 


Unique dectector circuitry permits system 
linearity consistent with demanding process 
control requirements. 


BUILT-IN TEST CIRCUITRY 


Functional system checkout and calibration 
are simply accomplished by depressing a 
test circuit button on the control panel 
indicator. 


SIMPLE MAINTENANCE 


Printed circuit wiring and plug-in provision 
for critical components assure minimum 
maintenance time. 


SET POINT CONTROL 


High and low level indicator set points ad- 
justable at control panel. 


ENGINEERS ! Dynamic growth offers 
expanding opportunities to qualified EE's 
and ME's. Send resume to R. A. Sweeney. 


SANTA ANA FREEWAY 
AT EUCLID AVENUE 
ANAHEIM, 

CALIFORNIA 





model H-25 


AE 


“faster cyc 


plus large load-carrying capacity”* | Fal 


* Says Clyde T. Puryear, Plant Supt. 
of Hi-Acres, Inc., Fertilizer Division, 
Groveland, Florida, ‘‘the H-25 
‘PAYLOADER’ is working out very 
satisfactory with faster cycles plus 
large load-carrying capacity. The 
power-shift transmission supplies 
accurate, smooth power to dig full 
bucket loads. It is well-balanced 
to handle the bucket load on fast 
delivery. There is no lost motion.” 


THE FRANK G. HOUGH CO. 
754 Sunnyside Ave., Libertyville, Ill. 


Send full H-25 “PAYLOADER” data 


Name 





sa 





Company 








ot 


sn SRY 





Hi-Acres is a typical fertilizer mixing plant — 
typical in the large amount of bulk material handling 
that is needed and typical in that ““PAYLOADER” tractor- 
shovels are “‘standard” for handling the bulk of 
such work. 


The model H-25 unloads box cars, carries fertilizer 
ingredients from the various bins to the hopper of 
the bagging operation, does general clean-up and 
plant maintenance. 


This “PAYLOADER” is the most concentrated pack- 
age of tractor-shovel ever designed in its size range. 
Its combination of 2,500 Ib. carry capacity, only 6 ft. 
turning radius, power-shift transmission, power- 
steering and power-transfer differential move big 
tonnages efficiently even in close quarters. For full 
H-25 data call your Hough Distributor or return 
the coupon. 


THE FRANK G. HOUGH CO. [73° 
© LIBERTYVILLE, ILLINOIS C 


SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 
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FOR 
SEVERE 
CORROSIVE 
CONDITIONS 


Specify 


ALUMINUM 


GATE VALVES 


Unique revolving disc feature 
a ures maximum life under 


a 
b Darlin ra al-maalel-3a-+ 4-1 d]al at ai lel-Metelalel| 
tions. Friction between wedge 
is reduced to a minimum. Hori 


dolahe-1mr-1ale m1 -1 0 dler-) t-te RUF- lip 4-halelal 
of wedging pressure is assured 


Handling corrosive chemicals such as Accurate casting control! and precision 
hydrogen peroxide, ammonium nitrate, assembly reduces friction and wear, 
acetic acid, concentrated nitric acid? provides maximum ease of operation. 
Darling Aluminum Gate Valves give 
you longer life, cut maintenance costs, 
under these and other severe service 
conditions. Here’s why: 


Darling Double Disc Parallel Seat 
principle assures freedom from leakage, 
trouble and downtime. 


Darling metallurgical engineers Darling aluminum alloy valves are 
have thoroughly tested and standardized available in sizes from 14” through 24”. 
on the most highly corrosion-resistant Write us about your requirements and 
aluminum alloys in use today. service conditions. 


DARLING 
DARLING VALVE & MANUFACTURING CO. Fy 


Williamsport 3, Pa. Be 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 
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© VENTURI SCRUBS 
LIME KILN GASES WITH 
SLURRY CONTAINING 
45% SOLIDS! 


99% Scrubbing efficiency! Maintenance-free operation! 




















The new type SF CHEMICO Venturi Scrubber is handling 40,000 
cfm of hot gases from a 814’x 250’ rotary kiln at the Hudson Pulp & 
Paper Corporation and achieving over 99% removal of lime! This 
new type SF unit was developed to facilitate handling of scrubbing 
liquids containing large lumps, heavy solid concentrations or solutions 
likely to scale heavily, and utilizes large open weir troughs to distribute 
the liquid. It has no small passages subject to plugging by either gas 
or liquid. 

Proof of the effectiveness of this new design is the fact that, despite 
the use of a recycled slurry containing over 45% solids and many large 
lumps, the Hudson operators report that no maintenance difficulties 
have been experienced and that the unit is virtually ‘‘trouble-free.” 

The Chemico type SF Venturi Scrubbers are low cost, compact 
and readily installed in your plant. Your inquiry will receive prompt 

Actual photograph of throat action attention from Chemico’s Scrubber Department. 


CHEMICAL CONSTRUCTION CORPORATION 
525 West 43rd Street, New York 36, New York LOngacre 4-9400 
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Most of the tasks assigned to LaBour 
Pumps involve corrosive liquids, suction 
conditions aggravated by vapors or 
gases, or solid particles such as crystals 
or dirt. Sometimes all three appear in 
one application. But here’s a job with 
none of these problems, yet it took the 
unique design and capabilities of La Bour 
to provide a satisfactory solution. 
There are 32 LaBour Type DZT 


i] 


LaBour Pumps 
Make Good on 
Another Kind 
of Tough Job 


CE Mien... 


pumps now at work at Bareco Wax 
Company, Barnsdall, Okla., and 12 
others are in process of installation there. 
They move wax, at temperatures above 
200° F., through all stages of manufac- 
ture. Pumps and lines are steam-jacketed 
throughout. 

Whatever your problem in handling 
process liquids, corrosive or otherwise, it 
will pay you to get in touch with La Bour. 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. . 
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ELKHART, INDIANA, U.S.A. 
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FROM MONEL SCREEN 10 PARKERIZED BOD 
THEY'RE YARWAY QUALITY 


Kh 





aaa 





Yarway pipe line strainers are built for service—combine more outstanding quality features than 


any other strainer. 


SCREENS are of fine Monel woven wire—sturdy, 
non-corrosive, long-lasting. Round particle re- 
tention size range: .008” to .011”. Perforated 
screens also available. All screens removable 
and replaceable. 


SCREEN CAPS have straight threads, machined 
faces, spark-plug-type gaskets. Screen comes out 
with screen cap for easy cleaning. Cap screws 
back tight without excessive force. 


TAPERED SEAT in body, plus straight thread 
on cap, insure proper alignment, tight fit when 
screen is replaced after cleaning. 





PARKERIZED BODY FINISH, inside and out, 
protects against corrosion. 


BODIES on standard strainers are cast iron or 
steel, screwed, socket-weld or flanged connec- 
tions. Bronze, stainless steel and aluminum 
bodies also available. 


SIZES and PRESSURES—Screwed, 4” to 3”; 
pressures to 600 psi. Socket-weld, 4” to 3”, 
pressures 600 and 1500 psi. Flanged, 4%” to 
5”, pressures to 600 psi. 


For long life, for effective service, you can’t buy a better strainer—and Yarways are cheaper in the 


long run. 


Yarway strainers are stocked and sold by the same 270 Industrial Distributors who sell Yarway 
Impulse Steam Traps; one near you. Write for Bulletin S-205. 


YARNALL-WARING COMPANY, 100 Mermaid Ave., Philadelphia 18, Pa. 


YARWAY 
HNE SCREEN STRAINERS 
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A Partlow Model MFS indicating controller is shown in action in this ‘multiple exposure’ 


shat of a Holo-Core Automatic Molding Machine manufactured by Spo, Inc., Cleveland, Obio. 


The Temperature Control Built to 
SHRUG OFF SHOCK 


2438 Times a Day 


Every working day, the Partlow 
Temperature Control in this photo 
takes between 2400 and 2500 solid 
“roundhouse punches’’ from the 
shell-molding machine to which it 
is attached. 

But despite jarring shock and 
vibration, and a constant barrage 
of foundry dust, the Partlow goes 
right on delivering precision con- 
trol—without Ictup or breakdown. 

Actually, only a control as simple 
and rock-solid as the Partlow could 
withstand this kind of punishment! 
Because only the Partlow contains 
no hairsprings, or delicate gadgets. 

All Partlow thermal elements of 
the same range are interchange- 
able on the job, too. There's no time 
lost waiting for your control to 


60 


come back from the factory. And 
you get this extra margin of de- 
pendability without loss of accuracy. 
Partlow controls are precise to 
within 1% of scale in any one of 
30° to 1100° F. 

If you use or manufacture equip- 
ment within this temperature range, 
there's a Partlow to fit your appli- 
cation exactly and save you 
money, too. Available in Pneumat- 
ic, Electric or Self-Contained Gas 
types, in recording, indicating or 
non-indicating models! To field test 
any Partlow control . . . or to ob- 
tain full details write, The Partlow 
Corporation, New Hartford, N. Y. 
Dept. E-129. 


Export: Ad. Auriema, Inc., 85 Broad St. 
New York 4, N. Y. 


10 ranges from 





A ¢ yn ple te absence of gadgets and Su per 
fluous parts, as seen in this open view of 
the new MFS indicating control, ex- 
plains the Partlow's unique ability to 
function accurately even under the most 


severe operating conditions. 


You can pay more but you can’t buy better than 


PARTLOW 


TEMPERATURE CONTROLS 
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the 
exact 
amount 
you need 


You get it instantly—from LINDE 


You have no worries whatever about an ample, dependable supply 
of oxygen for your process when you buy oxygen from LINDE. Full 
responsibility for production, transportation, and storage at your 
plant is assumed by LinDE. 


Tonnage oxygen. Large amounts of liquid or gaseous oxygen can 
be supplied from a full-scale oxygen production unit — built and 
maintained by LinDE—directly to your plant. You pay only for 
the oxygen you use, at a price guaranteed by LINDE, with no capi- 
tal investment on your part. 


For varying needs. A Dri0x oxygen storage unit provides a con- 
tinuous flow of liquid oxygen, or converts it automatically to gas. 
Constant pressure is maintained, even while the unit is being 
replenished. Or you can get LINDE oxygen in a single flask, a 
cylinder, or banks of cylinders. 


Take advantage of Linpbe’s 50 years of development 
and service in the industrial gas field! Write, phone, 
or wire Dept. CE-123, Linp—E Company, Division of 
Union Carbide Corporation, 30 East 42nd Street, New 
York 17, N. Y. Offices in other principal cities. Jn 
Canada: Linde Company, Division of Union Carbide 
Canada Limited. 


When you need Oxygen—call LinpE! 


tude Pade 
CARBIDE 


TRADE-MARK 


The terms “Linde,” “Driox,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 

No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 


You can dispense with oil filters and dust filters when 
you install ®Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding over a Jong pump life. 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. PAM 


NAS ENGINEERING COMPANY 
395 WILSON, SO. NORWALK, CONN. 
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“How Jessop Tests 
Stainless Steel 
in Boiling Nitric Acid” 


L.W. Cooper, Chief Metallurgist 


**From experience, Our customers 
know this is a fact: Specify Jessop for 
specialty steels .. . and then relax! Of 
the many reasons why this is true, 
here’s one... 

“In evaluating corrosion resistance, 
one of the procedures we use is the 
ASTM boiling nitric acid test. Stand- 
ard and simple? Yes. But expert eval- 
uation is of great importance to the 


Green River Steel Corporation 
Jessop Steel of Canada, Ltd. 


customer. That’s why, at Jessop, a 
top metallurgist closely supervises 
each of the five 48-hour test periods. 

“Overly cautious? Because we're 
overly cautious in every phase of steel 
production and quality control, 
Jessop has earned the reputation for 
producing specialty steels tailor- 
made to the most exacting specs — 
Specify Jessop . . . and then relax!” 


Jessop Steel International Corporation 
Steel Warehousing Corporation, Chicago 


Here, boiling nitric acid is used to evaluate 
the corrosion resistance of Jessop stainless 
steel plate, 


Checking the grain size of tool steel, this 
Jessop metallurgist uses a microscope with 


a camera attachment. VMA 6787 


Jessop 


STEEL COMPANY 


Washington, Pennsylvania 


Stainless, alloy, tool, cast-to-shape, clad, and forging steels, ground flat stock and other spex ialty steels 





Honeywell control valves are available 
in a wide range of materials 


Whether you’re talking about corro- 
sive or non-corrosive fluids, there’s a 
Honeywell automatic control valve for 
your particular process flow. It is 
available in any castable body material 
and trim material such as. . . stainless 
steels, Hastelloy, Monel and Durimet 
20. This variety of materials permits economical con- 
struction to fit your corrosive process flow application. 


For corrosive or non-corrosive flows . . . or other process 
flow conditions . . . Honeywell valves are available in a 
wide range of types and sizes. When you need control 
valves . . . contact your local Honeywell field engineer. 
Write for new Catalog C800-1. 


MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 


Honeywell 
Lil Thats ww Coutiol 
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| automatically controlled 


W/THOUT ELECTRONICS / 


ae 


UCTUATING 
FLOW 


© Nbator maecsocrie gine ~ 


& 


haya T 5 

_ ~—— CONTROLLER " — U.S. VARIDRIVE 

o an WITH VARITROL 
: : < oe ACTUATOR 
+4 ; : ASSEMBLY 


¥ 


hy te, em Oe 


AUTOMATICALLY REGULATED OUTFLOW 


using adjustable speed l]. C Va r] q r iV p 
with VARITROL automatic speed contro/ 


This U.S. Liquid Level Control System adjusts pump motor speed to maintain con- 
stant level in open tanks such as those used in food, petroleum, sewage or chemical 
processing industries. Pumping is continuous. Level can be held as close as 14” 
when necessary. No electronic circuitry, no special technicians required to main- 
tain and operate equipment. Many other U.S. controlled speed systems with U.S. 
Varidrives regulated by Varitrol are available for production involving gases, 
liquids or solids. Write for brochures. 


& 


™ U.S. MAJOR MOTOR LINES INCLUDE: 
1. Vertical Solid & Holloshaft, 2. Varidrive, 3. Totally-Enclosed, 
4. Uniclosed, 5. Syncrogear. Also, many other special motors. 


U.S. ELECTRICAL MOTORS INC. 


P.O. BOX 2058 
LOS ANGELES S54, CALIFORNIA 
OR MILFORD, CONNECTICUT 


FREE ILLUSTRATED 
BROCHURES ...send 
for Controlled Speed 
Systems Bulletin 
F-1952; Varitrol 
Bulletin, F-1882; 
Varidrive Bulletin, 


F-1797. 





TERRY SOLID-WHEEL TURBINES 


used ee at Baton Rouge plant of W.R.Grace & Co. 


nee 
| 


/ 


| 
| 
| 
| 
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The. upper photograph shows one of the 17 Terry turbines in- 
stalled at the Baton Rouge, La., GREX high-density polyethylene 
plant of W. R. Grace & Co. Above, a typical Terry solid-wheel 
turbine with cover removed to show the wheel construction. 


In purchasing equipment for their new 50,000,000-pound 
high-density polyethylene plant, W. R. Grace & Co. standard- 
ized, wherever possible, on a single source of supply for each 
type of equipment used. Consistent with this policy, Terry 
steam turbines were used exclusively throughout the utility 
and process sections of the plant. 

A total of 17 turbines were placed in service for driving 
pumps and fans. These are all of the solid-wheel type, rang- 
ing in capacity from 50 to 240 HP. 

Terry solid-wheel turbines are known for their long life 
and sure dependability under the most-trying operating con- 
ditions. They feature a single-piece wheel which is virtually 
indestructible. 

Send for details of these trouble-free turbines. Ask for a 
copy of bulletin S-116. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 


TT-1214 
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things you should know about 


WOLVERINE TUBE 


You know what they say—about change being the father of progress. 


Well, that’s the way it is at Wolverine Tube and we'd like to tell you about some of the 
new things going on at Wolverine. 


For example, Wolverine recently completed a multi-million dollar modernization program 
at its Detroit, Michigan plant. New machinery and new tube-making techniques have 
made this plant one of the most modern in North America. Wolverine also operates 
large, modern plants in Decatur, Alabama and London, Canada. 


There are new things afoot metalwise at Wolverine, too. In addition to copper and alu- 
minum, Wolverine Tube now works in such metals as Columbium, Molybdenum, Tanta- 
lum, Titanium, Vanadium and Zirconium, etc. It’s the result of an extensive research 
program started many years ago, and it gives Wolverine customers a big edge when they 
require an experienced tubing and fabrication source for these “metals of tomorrow.” 


Also, to insure top-flight sales service, Wolverine has expanded its nation-wide sales 
staff to include a number of highly trained Technical Sales Representatives. These men 
are specialists in all phases of tubing selection and application, particularly in the field of 
heat transfer. Their services are available at all times . . . you have only to ask. 


So...if your company is looking for the finest of tubing and the finest of service, you'll 
find both at Wolverine Tube where improvement is a continuing program. 





sanmcALUMET OvvisiON ] WOLVERINE TUBE 
UMBER DIVISION % CALUMET & pobedre INC. 


17232 Southfield Road 
Allen Park, Michigan 


(40 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
SALES OFFICES IN PRINCIPAL CITIES 
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RELATIVE EFFICIENCY PLASTIC PALL RINGS AND METAL RASCHIG RINGS 


Kgo vs. Liquid Rote 


GAS RATE 450 LBS./FT.”, HR 
GAS CONCENTRATION 1% CO, IN AIR 
LIQUID CONCENTRATION 4% NaOH, 60 F 








LIQUID RATE -LBS./FT.”, HR. 


Kga data, obtained in one of our 30” experimental towers, 
reflects the much greater efficiency of plastic Pall Rings. 





rr RELATIVE CAPACITY PLASTIC PALL RINGS 
AND METAL RASCHIG RINGS 
Devices teen ik Hae tale The remarkably efficient Pall Ring, first intro- 
duced on the American market in 1957, in metal, 
is now available in polypropylene and high density 


se polyethylene;* in four sizes: 4”, 1”, 142” and 2”. 
own a ing 


=== Roschig Ring / i Pall Rings in plastic offer the same striking ad- 

, 2 vantages of low pressure drop and high capacity 

/ at less than one-fourth the weight. (For example, 

/ 14” Pall Rings in carbon steel weigh approxi- 

mately 231 lbs. per cu. ft. In plastic, only 4% 
Ibs. ) 


Take a look at the graphs showing comparative 
efficiency data and capacity data for metal Raschig 
Rings and plastic Pall Rings . . . data prepared 
from test runs in one of our 30” diameter experi- 
mental towers. The differences stem entirely from 
the characteristics of the two rings. In the Pall 
LIQUID RATE Ring the inner projections of the wall become ac- 
LBS./FT.?, HR tive working surfaces as opposed to the relatively 
icles “dead” inner wall of the Raschig Ring. 


The conclusions are inevitable: tower volume 
/ can be substantially reduced by using Pall 


1!2” Nominal Size 


=) 
o 





o 
i“ 


4 p- INCHES WATER FT. PACKING 





oO 
Le) 





Rings (either metal or plastic) in place of 
Raschig Rings. 








/ / 
/ ie 


500 1000 


AIR MASS VELOCITY - LBS./FT?, HR. 





*On special order, Plastic Pall Rings can also be supplied 
in PVC and polystyrene. 


Pressure drop data likewise reflects the high ca- 
pacity of plastic Pall Rings. For example, pressure ca 
drop through metal Raschig Rings at a gas rate of SIN = 


1000 Ibs./ft.2, hr., and a liquid rate of 4500 LH 
Ibs./ft.2, hr., is almost three times greater than -» 
through plastic Pall Rings. U. s. ST WN EWA RE 
f diburt 


AKRON 9, OHIO 
NEW YORK * CHICAGO * HOUSTON * LOS ANGELES 
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Ashland Oil, co-developer 
with UOP of Hydeal 
(Chementator, Oct. 19, p. 
98), will be first to com- 
mercialize the hydrodeal- 
kylation process. Com- 
pany plans a plant at Buf- 
falo, N. Y., to make either 
12 million gal./yr. benzene 
or 50 million gal./yr. na- 
phthalene, or combination 
of both. 


Russians are reported to 
have a_  20-30,000-ton/yr. 
polyisoprene plant on 
stream. 


Quebec South Shore Steel 
is going ahead with plans 
for a Udy-process steel 
plant (Chementator, Oct. 
19, p. 95). Construction 
will start next spring on a 
$22-million, 150,000-ton/ 
yr. facility near Montreal, 
to be completed in 1961. 


Allied Chemical reportedly 
will build a 56,000-ton/yr. 
ammonium sulfate plant 
at El Segundo, Calif. It’s 
expected on stream by late 
60, will free Allied of out- 
side suppliers on West 
Coast. 


Trend to “baby” maleic plants? 


Utah Resin Co.’s new maleic-fumaric 
plant in Salt Lake City (Chementator, Oct. 19, 
p. 98) is raising more than a few anxious eye- 
brows. Puzzler: Can a small company like 
URC build a small plant (2.4 million lb./yr. 
compared with the 20-million-lb./yr. plants 
usually built) and make money ? 

URC’s answer: Yes, if you build plant for 
around $60,000 as it did instead of for around 
$1 million as at least one engineering firm 
with solid experience in the maleic-fumaric 
business estimated it should cost. In way of 
explaining this striking savings in investment 
cost, company president Robert Koch—who 
designed URC’s unit—points out that an in- 
expensive instrumentation and heat removal 
system was developed for the plant. Too, he 
notes, labor costs are low in Utah, furthermore 
URC charged itself less for engineering than 
would have an outside engineering company. 

Should URC’s view prove out, it could 
change the whole maleic marketing picture, 
say industry observers. If a maleic consumer 
can economically build a small plant for itself, 
there no longer may be a need for big outside 
suppliers of the material, they speculate. 


NH, regenerates water-treating resin 


Use of ammonia, rather than caustic soda, 
for regenerating water-demineralizer anion 
resin beds may be the solution to mounting 
rinse requirements that traditionally plague 
these units as they age. 

Cochrane Corp. (Philadelphia) recently 
converted a 1,800-gpm. process-water-treat- 
ment unit at Mobil Oil’s Paulsboro, N. J., re- 
finery from caustic to ammonia regeneration, 
reports that rinse time on the demineralizer 
has been sliced in half as a result. Moreover, 
the switch in regenerants cut regenerant cost 
by 16% and salvaged some 70% of the rinse 
water previously wasted. In terms of hard 
cash, these figures mean savings of about 





“AE” Plug 
Receptacle 
Series Unil 


V-51" Vapor- 
Tight Lighting 
Fixture Unilets 














Vapor-tight lighting fixture series for use with 
rigid conduit. Known for its patented unit con- 
struction. Reflector and guard can be put on and 
taken off quickly... without tools! Designed for 
easy installation plus simple maintenance. 


“RS” Series 
Malleable Unilets 


A universal junction Unilet box permitting 
flexibility of hub arrangements for easy 
adaptation in the field. Water-tight! 


One of the most complete selectio 


and 

“AE"’ Series 30, 60, and 
100 ampere plugs and 
receptacles come equipped 
with solderless connectors 
and replaceable interiors. 
Choice of lift cover, or 
threaded cap types. 


ets 


ns in the industry! 


Yes, APPLETON can supply you... with a wide variety of Unilets for 
receptacles, switches, plain junctions, pilot lights, fixture hangers, etc. 


“AL” Fixture 
Hanger Series 
Unilets 


ae 


got it... for indoors or out. 


Ample wiring room. Assorted hub arrangements. You name it, we’ve 


And every APPLETON product is made to the rigid quality standards 


~ 
eee 


Two styles available 
. ball or cushion. 
Provides a perfectly 


pioneered by APPLETON engineers. They are easy to wire, are blemish free, 
have clean, chamfered threads conforming to N.P.T. requirements assuring 
a tight joint and positive ground. Next time you buy, specify APPLETON! 


aligned flexible 
suspension of electrical 
fixtures and allows 

a swivel to 20 

in any direction. 


iAYe> Form 35 
a Series { 
“A 


Unilets 


“FS” and “FD"’ 
Series Unilets 


Threaded and no-threaded malleable iron 
series... taper threads... covers held by 
screws — will not vibrate loose... high 
Quality finish . . . full line. 


Sold Through Franchised Distrib 


Weather-proof housings for junctions, 
receptacles and switches. . . for use 
outdoors or in. One, two, three and 
four-gang styles. 


JB" Series 
Vapor-Tight 
Unilets 


With or without mounting lugs. 4 tapped 
holes and 2 close-up plugs | or blank body 
without close- up plugs. * 2" mM “and 1” sizes 
for use as ““E"’, ““C’”’, , or “*X"’ bodies. 


utors Only 


Le de ol On ELECTRIC lomo Baw. me 4 


1701 Wellington Avenue 


Va Explosion-Proof 

Also Lighting Fixtures 
Manufacturers 
of: 

“gy 

“Eagle Claw” 

Outlet Boxes 


December 14, 19 


Chicago 13, Illinois 


5 | Oy itn 
SP a 


Series Reelites 


Connectors 
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$6,100/yr. for Mobil, a company spokesman 
declares. 

Mobil’s water treatment unit includes six 
9-ft.-dia. by 20-ft.-high anion columns loaded 
with 2,040 cu. ft. of polystyrene-polyamine 
weakly basic anion resin. It treats river water 
of 50-100 ppm. sulfate-plus-chloride content. 
When installed in 1954, the demineralizer was 
regenerated with NaOH, required rinse time 
of just 170 min. and wasted only 35,000 gal. 
of rinse water. But by the time the resin bed 
was five years old, these figures had risen to 
388 min. and 116,500 gal., and promised to 
keep right on climbing with ageing. 

In switching to ammonia, Mobil succeeded 
in knocking rinse time down to 169 min. and 
waste water to 31,500 gal. 


GE’s diamond-making process unveiled 


Freed of a government secrecy order, 
General Electric last month unveiled its proc- 
ess for making synthetic diamonds. But al- 
most before the ink on its process description 
could dry, GE discovered it wasn’t the only 
firm that knew how to produce the man-made 
brilliants that are rapidly capturing the 
industrial diamond market. 

DeBeers Consolidated Mines (Johannes- 
burg, South Africa), which through various 
affiliates controls virtually all of the world’s 
natural diamond sales, has applied for patents 
on a diamond-making process of its own, is 
now considering entering commercial produc- 
tion. And the Dutch firm of diamond cutters, 
Asscher’s of Amsterdam, reports doing the 
same. Though DeBeers hasn’t disclosed de- 
tails of its process, Asscher’s says its route is 
based on a system of “guided explosive 
charges” that provide the high temperatures 
and pressures needed in diamond making. 

GE uses a molten metal catalyst (e.g., 
chromium, platinum, nickel, cobalt, iron, tanta- 
lum or manganese) that, as a thin film be- 
tween carbon and growing diamond crystal, 
reduces pressures and temperatures required. 
Reports GE, without the catalyst, diamond- 
making would require 3 million psi. and over 
7,000 F.—a combination impossible to sus- 
tain with presently available equipment. But 
with the catalyst, diamonds can be grown at 
800,000-1.8 million psi. and 2,200-4,400 F. 

Pressure cell producing these conditions 
consists of conical, cemented-carbide pistons 
that push into each end of a doughnut-shaped 
cemented-carbide chamber. Several stressed 
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binding rings support the chamber and pistons. 

Carbon and catalyst are fixed in the cell by 
an aluminum silicate holder that transmits the 
pressure of the converging pistons. Tempera- 
tures needed are attained by passing electrical 
current through the carbon. 


Dialdehyde starch goes commercial 


Efforts to transform dialdehyde starch 
from a promising but expensive chemical into 
a competitively priced, commercially available 
product have succeeded (Chementator, May 18, 
p. 70). 

¢ Miles Chemical swings on stream this 
month a 250,000-lb./yr. plant at Zeeland, Mich., 
already is working on plans to double capacity 
and visualizes “millions of pounds per year” 
output in the not-too-distant future. 

«Newark College of Engineering 
(Newark, N. J.) has completed scaling up 
U.S. Dept. of Agriculture’s 100-lb./week 
dialdehyde starch facility, is now shipping a 
400-lb./day unit to USDA’s Northern Regional 
Research Lab in Peoria, III. 

¢ Abbott Laboratories is in the final 
stages of construction of a commercial dialde- 
hyde starch plant at N. Chicago, Ill. And 
Warner-Lambert (Morris Plains, N. J.) has 
started a market study of the material with 
a view towards getting into dialdehyde starch 
production. 

Technical root out of which this activity 
blossoms is USDA’s process for continuously 
regenerating and reusing small amounts of the 
high-priced ($25/lb.) periodic acid that oxi- 
dizes corn starch to dialdehyde starch. It cuts 
price of dialdehyde starch from $30/Ilb. to 
30-50¢/Ib. 

Newark College’s facility, similar in most 
respects to the other commercial installations, 
centers on a polyviny! chloride electrolytic cell 
wherein periodic acid is regenerated from the 
iodic acid made in starch oxidation. It con- 
sists of 16 anolyte chambers with 8 lead-oxide- 
coated lead anodes and 9 catholyte chambers 
with 9 perforated iron cathodes. Each cham- 
ber measures 3 ft. by 3 ft. by 2 in., is separated 
from adjoining ones by Pfaudler-Permutit 
Type 3171 cation exchange membranes. Catho- 
lyte is 5% NaOH, anolyte 90-95% iodie acid 
from which the periodic acid is generated. 

Cell operates at 2,000 amp., 4-5 v., 20- 
amp./sq. ft. current density, 90% current 


(Continued on page 74) 
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Designed by DORR-OLIVER for 





CONTROL ROOM permits centralized push-button oper- 
ation. Flowsheet diagram includes running lights to indi- 
cate stages in processing. 


LARGEST C.C.F. 
GRANULATION 
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Imperial Chemical Industries Limited 


DOYLE SCRUBBERS are used for dust and NH; re- 
covery and for cooling and condensation to mini- 
mize visible stack effluent. 


DORRCO BLUNGER (2 installed) mixes fertilizer chem- 
icals and starts granulation process, which is com- 
pleted in large rotary dryers. Photo shows drive and 
feed end. 


Concentrated Complete Fertilizer 
PLANT in the British Commonwealth 


The more than 40-year-old experience of the Dorr- 
Oliver organization in designing or equipping 
nearly 50 fertilizer projects in 17 countries has 
been utilized in another spectacular development— 
the largest C.C.F. granulation plant in the British 
Commonwealth and one of the largest in the world. 

The plant is the latest addition to the immense 
1100-acre chemical complex operated by Imperial 
Chemical Industries Limited at Billingham, Eng- 
land. Sulphate of ammonia, monoammonium phos- 
phate and muriate of potash are combined by the 
Dorrco Granular Fertilizer Process to form a con- 
centrated complete 12-12-18 fertilizer. The two 
processing units comprising the plant produce a 
total of 1100 tons per day. Thanks to advanced 
design and extensive use of instrumentation, high 
productivity is achieved with a relatively small 


i 





labor force for operation and maintenance. 


Examples of recently completed projects, in 
addition to the Billingham installation, include 
plants for The American Cyanamid Company at 
Brewster, Florida; Scottish Agricultural Indus- 
tries Ltd., Leith, Scotland; W. R. Grace Co., Davi- 
son Chemical Division, Bartow, Florida, and The 
Olin-Mathieson Company at Pasadena, Texas. If 
you are interested in the field of fertilizer produc- 
tion, why not call Dorr-Oliver for a preliminary 
discussion, or write for information to Dorr- 
Oliver Incorporated, Stamford, Connecticut? 


The services of Dorr-Oliver cover all phases of 
plant design, from economic analysis to flowsheet 
preparation, construction, supply and installation 
of equipment and supervision of initial operation. 


DORR-OLIVER 


we YF BS WoRLD-wide RESEARCH ¢ ENGINEERING * EQUIPMENT 
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efficiency and 95-105 F. It produces 14 ]b./hr. 
periodic acid which goes to oxidize corn starch 
in a separate vessel. 


Cat cracker goal: Up high-value output 


Unicracking—Union Oil of Calif.’s new 
catalytic hydrocracking process to make high- 
quality gasoline out of low-quality distillate 
fuels—is just a short step away from commer- 
cialization. Company reports that three 
months of data-gathering in a 4-8 bbl./day 
pilot plant have been completed. And, though 
construction-start date has yet to be set, com- 
plete designs for a large-scale plant have been 
drawn up. Furthermore, Union plans to license 
the process to interested firms. 

While company is chary about revealing 
process’ details, features cited for Unicrack- 
ing indicate it’s probably very similar to Cal 
Research’s recently unveiled  Isocracking 
(Chem. Eng., Nov. 16, p. 106). Both claim 
greater than 100‘ yields, absence of low- 
value cracked fuel oil byproducts, simplicity 
and flexibility of operation. And key to Uni- 
cracking, as to Isocracking, lies in an uniden- 
tified long-life rugged catalyst. Declares Union, 
Unicracking catalyst need not be regenerated 
continuously, instead will run for several 
months followed by short regeneration periods. 

Coincidence that, within short weeks of 
each other, two California firms should inde- 
pendently come up with similar processes for 
similar applications is explained by the fact 
that West Coast refiners traditionally face the 
problem of having too much low-value middle 
distillate stocks and fuel oil. 

But refiners elsewhere in the U.S. face 
very much the same problem, are work- 
ing chiefly on cat-cracker-feed preparation 
schemes to solve it. At the AIChE meeting in 
San Francisco earlier this month Texaco re- 
vealed that it has installed furfural extrac- 
tion units to upgrade virgin feedstocks to cat 
crackers at two refineries, so reduce fuel oil 
output. And Kellogg, at the same meeting, re- 
vealed that studies on a 5-bbl./day pilot plant 
show that phenol extraction of cracker feed 
results in 7-10% more gasoline output. 


Truck brings fuel plant to rocket site 


Faced with the difficult task of transport- 
ing huge rocket motors from manufacturing 
plant to isolated missile launching pads, North 
American Aviation’s Rocketdyne Div. has de- 


cided to transport the manufacturing plant to 
the launching pad instead. 

To turn this trick, company has engineered 
a continuous solid propellant process, dubbed 
Quickmix, that can be carried from rocket 
site to rocket site on a truck trailer, and can 
turn out one of several propellant formula- 
tions as it travels along. In way of demon- 
strating this striking portability, Rocketdyne 
recently transported a 500-lb./hr. Quickmix 
plant on a 30-ft. truck trailer from Santa 
Susana, Calif., to McGregor, Tex. Now plans 
call for a 5,000-lb./hr. facility. 

A high-speed and impressively safe 
process, Quickmix can be used to make most 
known solid propellants on a continuous basis. 
And it can be easily changed from one formu- 
lation to another, Rocketdyne maintains. 

Whatever oxidizer is to be used is first 
dried, sifted and ground, then dispersed, in 
a liquid carrier. Dry fuel ingredients, includ- 
ing metal powder, are similarly handled. Fluid 
propellant ingredients, such as binder mate- 
rials, enter the system through a colloid mill. 
There they are emulsified with the liquid car- 
rier streams. Propellant formulation is com- 
pleted in a high-speed mixer. 


Device to measure pulsating gas flow 


One answer to the question of how to 
accurately measure pulsating gas flow has 
been supplied by Tokyo University professor 
Takashi Isobe. He has invented a device that 
goes far in eliminating the 50%-and-greater 
errors in flowrates that often result when 
measurements are taken with presently avail- 
able instruments. Patented in Japan and 
manufactured there by Hokushin Electric 
Works, Isobe’s instrument is now in successful 
commercial operation at the ammonia syn- 
thesis plants of Befu and Nissana Chemical. 

Problem the Isobe device attacks: The 
fact that, while pulsating flowrate varies as 
the square root of instantaneous pressure 
differential across an orifice plate, orifice-plate 
meters in the usual measuring instruments 
read only the average pressure differential. 

Isobe’s measuring technique depends on 
the fact that the same pressure differential 
exists across an orifice in an “auxiliary” 
stream outside the main stream as exists 
across the main-stream orifice itself. 

Pulsating pressure on either side of the 
main-stream orifice is transmitted to the same 
respective positions across the auxiliary- 
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SODIUM TRIPOLYPHOSPHATE 
ANHYDROUS, POWDER & GRANULAR 


TRISODIUM PHOSPHATE 
FLAKE, CRYSTAL & ANHYDROUS 


TETRASODIUM PYROPHOSPHATE 
ANHYDROUS & CRYSTAL, REAGENT 


SODIUM PHOSPHATE 
MONOBASIC, U.S.P. 


DISODIUM PHOSPHATE 
ANHYDROUS 


POTASSIUM PHOSPHATE 
MONO & DIBASIC, PURIFIED 


Also—PHOSPHORIC ACID 
WET PROCESS, 65% & 75% 
Com’! & Fertilizer Grades 


FOOD GRADE, 75% 
N.F., 85% 





When it comes to 





Come to 


GENERAL CHEMICAL 


Whatever your phosphate requirements—for soaps, synthetic detergents, alkaline cleaners . . . in oil well 
drilling . . . in textile processing . . . as deflocculating and dispersing agents . . . as water softeners... 
you can depend on General to supply phosphates as you want them, when you want them! Those listed 
here are available in a variety of forms, suited to every need. All offer the high quality and uniformity for 
which General Chemical—a primary, pioneer producer—has long been known. Stocks are carried at key 


distribution points, coast to coast. For your needs—write or phone today for specific information. 


Hite 


Basic to America’s Progress Altiad GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 
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stream orifice via polystyrene membranes. 
Steady auxiliary stream flow—lIsobe’s device 
uses clean, dry air—simulates main stream 
gas flow but is at a much lower rate through 
the smaller auxiliary-stream piping. 
Auxiliary flow is controlled by position 
of upstream transmitting membrane with re- 
spect to a nozzle that bleeds off part of the 
auxiliary stream. Measurements are taken on 
the auxiliary stream by either a displacement 
gas meter or an orifice-differential transmitter- 
recorder. The two streams are linearly pro- 
portional throughout the flow range. 


Today's embryonic developments which have 
special significance for chemical engineers 


® Which way from heat to electricity? 


Three exotic transducers to convert heat 
into electricity are now searching for power- 
generating jobs in space craft, submarines 
and in home lighting. 

*Magnetohydrodynamic power, based 
on the potential difference generated by pass- 
ing thermally ionized gas through a magnetic 
field, is being groomed for space-craft power 
packets by General Electric (Chementator, 
Nov. 30, p. 24). Now Avco-Everett Research 
Labs (Everett, Mass.), under the sponsorship 
of ten electric power utilities in the Ohio River 
valley, reports that it has started a develop- 
ment program aimed at harnessing this tech- 
nique to the job of generating public power. 

*Lightweight (220-lb), minature nu- 
clear reactor has been successfully test-op- 
erated by the Atomic Energy Commission as 
part of its SNAP (Systems for Nuclear Aux- 
iliary Power) program, reportedly shows 
promise for use as a power supply in space 
vehicles. Designed and built by Atomics In- 
ternational, the unit is a sodium-cooled re- 
actor. When coupled to a mercury boiler and 
& mercury-vapor-driven turbine, developed by 
Thompson Ramo Wooldridge, it produces 3 kw. 
of electricity. Too, AEC has an undescribed 
homogeneous reactor under development in 
the SNAP program for submarine auxiliary- 
power generation, CE learns. 

Portable generators to be hooked to 
thermoelectric converters and single-crystal 
rectifiers are now under construction for the 
Navy by Carrier Corp. and Westinghouse. 


Generators will be air cooled, weigh no more 
than 25 lb., burn kerosene or gasoline. Coupled 
to the thermoelectric device or rectifier, units 
will be designed to turn out 5,000 watts of 
d. c. power, operate at roughly 15% efficiency. 


® Big atomic-desalting unit proposed 


Fluor Corp., which played a key role in 
the nuclear-desalination plant slated for Point 
Loma, Calif. (Chementator, Nov. 2, p. 22), has 
now come up with the most ambitious scheme 
to date for harnessing nuclear energy to the 
job of making fresh water from the sea. 

Company has set a detailed proposal be- 
fore Interior Dept.’s Office of Saline Water that 
calls for a mammoth 50-million-gal./day, 52- 
stage flash evaporation plant hooked to a 
370-thermal-megawatt pressurized-water nu- 
clear steam generator providing 627,000 lb./hr. 
of 240 F. saturated steam. 

Fluor estimates cost of reactor would be 
$11.5 million; cost of seawater-conversion 
plant, $30.7 million. Payoff on this hefty in- 
vestment, Fluor declares, would be production 
of fresh water of less than 100 ppm. (TDS) 
from seawater of over 35,000 ppm. (TDS) at 
the impressively low cost of 42¢/1,000 gal. 


&@ Oil well waters: Source of minerals? 


Just-released study by the Alberta (Can- 
ada) Research Council indicates that the 
formation waters of oil wells could be rich 
sources for a host of minerals and inorganic 
chemicals. Reports the Council, these waters 
often contain a greater concentration of ma- 
terials such as magnesium, bromine, calcium, 
iodine, sodium, chlorides, carbonates and sul- 
fates than do brine wells or seawater. 

So far, Michigan Chemical is only firm 
known to be tapping this mineral source. It’s 
recovering bromine from Murphy Corp.’s El- 
dorado, Ark., oil field (Chem. Eng., June 2, 
1958, p. 51). 

In the Redwater oil fields north of Edmon- 
ton, Council notes, formation waters contain 
about 6 lb./bbl. of magnesium—roughly 12 
times the concentration of seawater. And they 
contain about 0.5 lb./bbl. bromine—nearly 20 
times that of seawater. Amount of magnesium 
that could be recovered from the Redwater 
field is put at 462,000 lb./mo.; amount of 
bromine, 48,400 lb./mo. 


For more on DEVELOPMENTS 
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Graham direct contact condenser and 
2 stage ejector—all of stainless 304 
material, 


cook ale me-h's-lit-le)(-Me ie). 
Tasleel-rolt-1(-Me-jal i olanl-Jal ¢ 


We now offer you the finest performance available from one to seven stages — 
—a few inches of vacuum down to one micron of absolute pressure—evacuating 
small or large loads. Graham ejectors are truly “second to none”. 


We have recently completed an extensive development program 

in our Batavia, New York engineering laboratory which has resulted in 
added improvements to the already high performance of Graham Steam Jet 
Ejectors. Design refinements worked out in this investigation mean 
increased stability, dependability and economy. 


More information is contained in our Bulletin No. 70A. Send us 
your inquiries. 


GRAHAM MANUFACTURING CO., INC. 


Heliflow Corporation 
170 GREAT NECK ROAD, GREAT NECK, N. Y. 


Offices in principal cities and Canada 


Factory: Batavia, N.Y. Other Graham precision-built products: Heliflow Heat 
Exchangers, M bolt Heat Exchangers, Deaerating Heaters, Surface and Barometric 
Condensers, Steam Vacuum Refrigeration, Aquamizer Evaporative Condensers, 
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Maleic-Phthalic Race Breeds New 


Rush to build new maleic and phthalic capacity 


has created a demand for improved processes. Here is a 


roundup of who is doing what in this turbulent field. 


Out of the furor of new plant 
announcements, price cutting and 
process claims in the maleic- 
phthalic field, at least two facts 
are emerging: (1) Despite dire 
predictions of overcapacity in 
maleic by 1961, every company 
involved is steaming ahead with 
its project for new capacity; 
(2) After a 20-year shake-down 
period, the fluid-bed route to 
phthalic anhydride is becoming 
truly commercial. 

In maleic anhydride, the mar- 
ket resembles a gigantic poker 
game being played for high 
stakes—and every player is keep- 
ing his cards close to his vest. 
Several rounds of betting have 
gone by and now the participants 
are starting to show their hands. 
What appeared to be bluffs— 
maleic-fumaric price cutting by 
Allied and Monsanto in the face 
of a tight market—haven’t 
worked. In spite of this at- 
tempt to scare off new produc- 
ers, every announced project 
for new maleic capacity (with 
the single exception of Heyden 
Newport) is now under way, un- 
derlining an apparent wide- 
spread faith in the future po- 
tential of maleic anhydride. 

Attempting to bring the whole 
maleic-phthalic picture into 
sharper focus, CE has assembled 
all available information on new 
plants and processes and brings 
it to you in this package. 
> Markets Create Technology— 
In maleic and phthalic, market 
potential has been setting the 
technological pace; there is no 


single technical “breakthrough” 
behind all the activity. 

Driving force behind the 
maleic boom is the healthy 
growth pattern for polyester and 
alkyd resins that utilize maleic 
anhydride; e.g., for reinforced 
plastics and surface coatings. 
Now produced at around 65 mil- 
lion lb./yr., consumption is esti- 
mated at 100 million lb./yr. by 
1961—considerably below’ the 
available capacity, however. 

Two maleic processes, both 
based on fixed-bed oxidation of 
benzene, are the major market 
factors: the Scientific Design and 
Badger Mfg. processes. The SD 
process will soon be operating in 
five commercial plants and SD 
has just announced three new 
contracts (see below). Badger’s 
process is offered on sub-license 
from Reichhold Chemicals and 
will be used in Oronite Chemi- 
cal’s new 20-million-lb./yr. plant 
in Richmond, Calif. Badger is 
also building Reichhold’s new 
maleic plant at Elizabeth, N. J. 
> Ditto for Phthalic—Sizable 
growth prospects for phthalic- 
consuming materials (alkyd 
resins and plasticizers) stimu- 
lated the three new phthalic an- 
hydride plants. But because the 
additional capacity is only a small 
fraction of the estimated 600 
million lb./yr. phthalic capacity, 
the situation is not as hectic as 
in maleic. 

Three entirely different proc- 
esses are being used at these new 
facilities. At Chicago, IIl., Witco 
Chemical is using the traditional 
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fixed-bed, vapor-phase naphtha- 
lene oxidation approach.* Devel- 
oped by Scientific Design, proc- 
ess Witco is using is said to em- 
ploy a new catalyst plus design 
improvements to increase yield 
and product purity (see below). 

Amoco Chemicals at Joliet, 
Ill., is using the much-heralded 
liquid-phase xylene oxidation 
process to produce phthalic an- 
hydride plus other dibasic acids. 
It was Amoco that triggered a 
round of price-cutting in phthalic 
last year before its plant was on 
stream but has been unable to 
make any deliveries because of 
startup difficulties. 
> Fluid-Bed Comes of Age—The 
new Reichhold phthalic plant at 
Elizabeth will employ a fluid-bed 
process, marking the first time in 
the U.S. a phthalic producer has 
bought a fluid-bed plant on the 
open market.t After the well- 
publicized troubles this process 
has had, the conversion of a fixed- 
bed producer to this approach is 
a real milestone. 

Reichhold will use the modified 
Sherwin-Williams process offered 
by Badger Mfg. Co. and already 
operating at S-W’s 6-million-lb./ 
yr. plant. Reichhold cites several 
operating advantages as reasons 
for making its choice. Fluid-bed 
reactor requires no molten salt 
heat transfer medium, eliminat- 
ing need to inventory salt and 

* Oronite is the only producer to use 


essentially the same flowsheet to oxi- 
dize ortho-xylene to phthalic. 


{+ Sherwin-Williams and American 
Cyanamid developed their own proc- 
esses, 








Processes 


keep it purified. No naphthalene 
vaporizer is needed, the molten 
naphthalene being injected di- 
rectly into the reactor. Finally, 
fluid-bed design lends itself bet- 
ter to large units; Reichhold has 
provision in its new plant for ex- 
pansion to 50 million Ilb./yr. 
Reichhold emphasizes that vield 
increase—often touted as fluid- 
bed’s big advantage—was not 
the only reason for picking this 
process. 

> Trend to Fluid-Bed?—Ameri- 
can Cyanamid has_ independ- 
ently developed its own fluid-bed 
process for phthalic manufacture 
at Bridgeville, Pa. While freely 
admitting that it took around 
eight years to get the plant to 
operate satisfactorily, Cyanamid 
says now the unit is operating at 
twice design capacity and is 
achieving yields “so high that no 
one will believe us.” 

Without describing any de- 
tails, Cyanamid says its process 
differs in many respects from the 
Sherwin-Williams process and 
has been granted several patents. 
Cyanamid has no plans at present 
for licensing the process. 

Cyanamid, which also produces 
phthalic by the fixed-bed route, 
is thoroughly sold on the virtues 
of fluid-bed. Besides higher 
yields, Cyanamid points to easier 
purification of products, faster 
catalyst change (one day vs. 
2-3 weeks) and greater safety. 
Lower air-to-naphthalene ratio 
reduces explosion hazards while 
presence of fluid catalyst “stone 
dusts” the reaction, further re- 
ducing possibility of explosion. 

Here is a brief rundown on the 
maleic-phthalic processes in use 
today: 
> Scientific Design Maleic An- 
hydride Process—Just coming 
on stream at American Cyanam- 
id’s 20-million-lb./yr. plant at 
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Bridgeville, Pa., the SD process 
relies on a relatively standard 
flowsheet, depends on its own 
catalyst and engineering refine- 
ments for selling points. SD has 
just announced three new maleic 
anhydride contracts: Monsanto 


Chemical, St. Louis, Mo., Pitts- 
burgh Coke & Chemical, Neville 
Island, Pa., and Monsanto of 
Canada, Ville La Salle, Que. 
SD’s novel—but unidentified— 
catalyst is claimed to give “the 
highest yields in the industry.” 


American Cyanamid Displays Two U. S. “Firsts” 


a 





nm by first of the 
year, uses the SD process—first SD maleic plant on stream in this country. 


i a ee ee 


PHTHALIC ANHYDRIDE plant uses firm’s own fluid-bed process. After 
a series of startup troubles, unit is reported to be operating over capacity. 
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While no figures are given out, 
one industry estimate pegs yields 
at somewhere just over 80%. 

Besides the Cyanamid plant, 
process is already employed in 
two foreign plants, one in France 
and one in Italy. SD also did 
some revamping of Reichhold 
Chemicals’ existing maleic plant 
at Elizabeth, N. J. And SD is 
just finishing up a turnkey 15- 
million-lb./yr. maleic plant for 
Monsanto Chemicals, Ltd., at 
Newport, Eng. The series of 
maleic jobs firm is doing for 
Monsanto is a real feather in 
SD’s cap since Monsanto already 
had its own proprietary process 
before it switched to the SD ver- 
sion. 
> Badger Fluid-Bed Phthalic 
Anhydride Process — Licensed 
from Sherwin-Williams, process 
employs a modified vanadium 
pentoxide catalyst. Badger says 
its main contributions consist 
of improved reactor design, im- 
proved condensing and recovery 
techniques plus improved purifi- 
cation system. 

According to the literature, 
process uses an air-to-naphtha- 
lene ratio of less than 15:1, with 
reactor operating at about 700 
F. Catalyst circulates from re- 
actor to a heat exchanger where 
reaction heat is removed as 
steam. Fluid bed allows close 
control of reaction temperature 
and avoids catalyst hot-spots 
which lead to formation of 
maleic anhydride. 

Capital cost, according to Bad- 
ger, is around $250 per annual 
ton of capacity. Operating and 
maintenance costs are claimed to 
be lower than comparable fixed- 
bed units because of lower air 
requirements and lower labor re- 
quirements. Yields are claimed 
to be “5-10% greater than aver- 
age fixed-bed processes” which 
would put it around 95%. 

Besides the Reichhold unit, 
Badger is also building phthalic 
plants for Montecatini in Italy 
and Union Chimique Belge in 
Belgium. 
>SD Fixed-Bed Phthalic An- 
hydride Process—Scientific De- 
sign’s new phthalic process is 
getting its first tryout in Witco’s 
$3.5-million, 20-million 1lb./yr. 
plant in Chicago. 

While based on a standard 
flowsheet, process has two novel 
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Here’s the Latest Maleic-Phthalic Boxscore 


Company-location 


Allied; Moundsville, W. Va.; Buffalo, N.Y. 


Allied; Moundsville, W. Va 

Am. Cyanamid; Bridgeville, Pa. 
Am. Cyanamid; Bridgeville, Pa. 
Amoco; Joliet, Ill.. . 

Heyden Newport; Fords, N. J. 
Monsanto; St. Louis, Mo. 
Oronite; Richmond, Calif 
Pittsburgh Coke; Neville Island, Pa. 
Reichhold; Elizabeth, N. J. 
Reichhold; Elizabeth, N. J. 

Utah Resin; Salt Lake City 
Witco; Chicago, Ill. 


aspects: a new catalyst and im- 
proved process design. Catalyst, 
identified no further than “con- 
taining vanadium,” is said to 
give yields “substantially over 
80%,” reportedly in the 85-90% 
range. The high yields are said 
to simplify the refining steps and 
give a purer product. Too, there 
is said to be some novel engineer- 
ing in the design of the switch 
condenser system, but no details 
are available. 

Although onstream announce- 
ments have appeared, the Witco 
plant has encountered some start- 
up trouble and at last report was 
operating at only 60% of ca- 
pacity. 
> Amoco Liquid-Phase Xylene 
Oxidation Process—Little is 
known about the Amoco process 
beyond the basic process chemis- 
try (Chem. Eng., June 15, 1959, 
p. 71). Essentially, it is a method 
for converting alkyl aromatics to 
aromatic ‘carboxylic acids (of 
which phthalic acid is only one) 
in a single step. Specifically, 
Amoco’s plant at Joliet will util- 
ize the process to oxidize mixed 
xylenes to a wide range of dibasic 
acids. Advantage of this ap- 
proach is the ability to use a 
mixed feed and the flexibility to 
tailor product range to market 
demand—reportedly at lower cost 
than any other process. 

Operating as a batch process, 
air oxidizes the xylene mixture 
in presence of a heavy metal and 
some form of bromine as a cata- 
lyst at 255-525 F. and 1-40 atm. 
Reaction time is 0.5-3 hr. 


.. Fumaric. 
re 

. .Dibasic acids. . 
..Maleic-fumaric. . . 
..Maleic. . 


..Maleic 


.. Maleic-fumaric 


Product Process 


Maleic... . 
.. Proprietary fixed-bed 
Phthalic. 
SD fixed-bed 


Maleic.... 
Badger fixed-bed. . 
SD fixed-bed 

Phthalic Badger fluid-bed . 
Maleic. . 


Phthalic SD fixed-bed 


Amoco is having its own share 
of startup problems—doubly 
painful because of its premature 
phthalic price cutting. Company 
reports that some of the plant’s 
units are operating, but full pro- 
duction has not been achieved; 
only product shipped to date has 
been dimethy] terephthalate. (In- 
dustry observers believe that 
most of Amoco’s woes are orig- 
inating in the separation sec- 
tion.) 

In Japan, the same process is 
being used by Mitsui Petro- 
chemicals to oxidize para-xylene 
to terephthalic acid. Originally 
rated at 15 million lb./yr., Mit- 
sui’s plant was recently doubled, 
both jobs being engineered by 
Scientific Design. Maruzen Oil 
also has a similar plant under 
construction in Japan. And in 
England, SD is doing the design 
and engineering for a 30-million- 
lb./yr. terephthalic acid plant for 
Imperial Chemical Industries 
that will use para-xylene. 
> Proprietary Processes — All 
processes currently used for mak- 
ing fumaric acid (the stereoiso- 
mer of maleic acid) are based on 
proprietary knowledge. There 
are three basic routes: (1) re- 
covering fumaric from waste 
liquors from phthalic production, 
(2) oxidation of benzene to make 
fumaric along with maleic acid, 
(3) fermentation of molasses. 
The only producer using the fer- 
mentation process is Bzura 
Chemical—but it also processes 
phthalic liquors. 

Among producers who oxidize 
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Proprietary fixed-bed.. . 


. Proprietary fluid-bed. . . 


Proprietary fixed-bed. . . 
Proprietary fixed-bed... 


New 
Capacity 


(MM lb./yr.) Status 


In startup 
. . Startup June '60 
Full production 
. .In startup 
. .In startup 
Planned 
. Construction starting 
. . Startup June '60 
..On stream 1961 
... Startup Jan. '60 
. .On stream fall '60 
In startup 
60% production 


benzene to fumaric are Allied 
Chemical and the newly formed 
Utah Resin Corp. (Chem. Eng., 
Oct. 19, 1959, p. 98). Allied says 
it is installing a “new” process 
at Moundsville, W. Va., to make 
maleic and fumaric, but will re- 
veal no further details. 

Utah Resin’s plant at Salt Lake 
City which is just coming on 
stream has a 2.4 million lb./yr. 
capacity (maleic and fumaric) 
which is slated for captive use. 
Process employs a new vanadium 
pentoxide catalyst with three un- 
identified ‘‘promoters” which 
give yields of about 85% based 
on benzene. 

The Utah Resin plant is being 
watched with keen interest by 
others in the field because of its 
attempt to produce maleic and 
fumaric economically from such 
a small plant. If Utah Resin can 
do it successfully, it may pave 
the way for other consumers to 
build their own small production 
units. 

Reportedly one of the design 
companies quoted a price of $1 
million to build the Utah Resin 
plant. But through company- 
originated shortcuts, URC says 
it has pared the capital cost 
down to $60,000 (see p. 69). 

On another front, Oronite 
reports that it has modified 
its well-known ammonia-sulfur 
process (isophthalic acid from 
meta-xylene) to produce tere- 
phthalic acid from para-xylene. 
Switch required only minor 
changes in the purification step, 
says the company. 





a 


s 


= ‘ 
a oa 


~~ 


IN THE 


100,000-GPM Bracket 


When cold water requirements reach six- 
figure proportions, plant surveys suggest that 
selection of Marley Class 600 cooling towers is 
becoming a custom. The reason is “economic 
amplification” . . . as physical structure en- 
larges, so do Class 600’s tangible and intan- 
gible advantages become progressively more 
important. 


Consider the years that Class 600 structure 
adds to amortization period. Engineered for 
inherent durability, it has the added years- 
spanning protection of inert materials used at 
critical points throughout. 


Class 600’s longitudinally manifolded end- 
inlet distribution provides economy that in- 
creases with every foot of tower length. 


Multiplied by the number of fan cells, the 
plus value of Marley engineered-for-the-job 


mechanical equipment and vibration-free fans 
is most imposing. 


Marley’s development of specialized equip- 
ment to facilitate service operations assumes 
realistic proportions when days (rather than 
hours) are conserved. 


Performance? It is generally accepted as an 
established fact that a Marley Class 600 Cross- 
Flow tower will meet or exceed specified per- 
formance. Results of consecutive tests pub- 
lished annually emphasize the validity of this 
conclusion. 


These are only part of an impressive list of 
factors that qualify Class 600 towers for high- 
est standing in the largest capacity field. And 
every one is prominently present in every 
Marley Cross-Flow, whether it be a one-, four- 
or forty-cell tower. 


KANSAS CITY, MISSOURI 


THE MARLEY COMPANY 
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CONTROL of catalyst, feed studies need minimum manpower. 


Lab Automates Test Cracker 


Automated fluid unit boosts efficiency four-fold 


on feed and catalyst evaluations. 


To test characteristics of both 
feed and catalyst samples, Cali- 
fornia Research Corp. is operat- 
ing an automated pilot-scale fluid 
catalytic cracking unit which 
gives four times more output (in 
terms of completed analyses) per 
operator man-hour. Three auto- 
matic timers program all func- 
tions and the sequence of opera- 
tions. 

One unique arrangement, and 
probably the key to superior per- 
formance, is that Cal Research 
has made one timer a “slave” to 
another, which means the latter 
dictates to the former exactly 
what to do. Cal Research won’t 
reveal just how this is done, but 


does say that the arrangement 
gives six additional check points 
for sampling and control. 

> Can Do Three Jobs—Unit can 
perform three services: Testing 
cracking characteristics of feed 
oils, measure catalyst character- 
istics, evaluate catalyst ageing. It 
checks such feed oil characteris- 
tics as refractivity (a measure of 
extent to which an oil will crack), 
product distribution and quality 
of product, such as octane and 
sulfur content. On catalysts, it 
tests activity and _ selectivity. 
Complete catalyst evaluation is 
done in 6 hr., with two cycles in- 
cluding distillation. Catalyst age- 
ing involves alternate cracking 
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and regenerating; unit runs in- 
definitely with only occasional re- 
filling of feed storage cells. 
Unit has reactor capacity of 
about 2,000 cc., and is designed to 
operate up to 1,200 F. and 50 
psig. 
> Frees Manpower—Formerly, 
such testing required constant at- 
tention of an operator, was tedi- 
ous and slow. Now an operator 
spends only two to four hr./day 
for two catalyst evaluations. He 
charges unit in the morning, 
picks up sample near the end of 
the shift and recharges for night 
run. He then picks up sample in 
the morning. 


Cb Flotation Process 
Looks Good in Tryout 


Kennecott Copper Corp. is 
working on a process that may be 
the key to unlocking the vast 
amounts of columbium now tied 
up in the low-grade pyrochlore 
and perovskite deposits on the 
North American continent. Ken- 
necott describes the new colum- 
bium flotation process—utilizing 
8-quinolinol flotation reagent—in 
U. S. Patent 2,875,896. Company 
says process has proved success- 
ful on a pilot scale and a decision 
is pending on whether it will be 
tried out in a commercial plant. 

If the process gets the go- 
ahead, it will mark the birth of 
a columbium mining industry in 
North America; Kennecott has 
long been interested in Canadian 
Cb ores and now has the techni- 
cal know-how to start a commer- 
cial venture. Most of the colum- 
bium metal produced in this 
country now comes from foreign 
columbite ores that can be con- 
centrated by gravity, electro- 
static or magnetic methods. 
These methods, however, do not 
work on low-grade Cb minerals. 
Flotation has not been practical 
up to this time for the lack of a 
suitable flotation reagent. 

In test results on an upgraded 
ore pulp containing 2.36% Cb.0,, 
Kennecott obtained a concentrate 
with 9.72% Cb.O, with an 88% 
recovery. Most of the expensive 
flotation reagent can be re- 
claimed. 


Processes & Technology 
continues on page 86. 





A Y Globe that challenges comparison 
shows it pays to 


i Specify JENKINS for 
STAINLESS STEEL Valves, too 


Want the “best buy” in Stainless Steel Y Globe Valves? 
Compare this Jenkins Fig. 1335 with any on the market. 
You'll conclude that it’s hard to beat Jenkins at making valves, 
no matter what the material. 


You'll find genuine superiority of design and construction in 
the features shown here. But no picture can show the quality 
of the castings . . . the precision machining . . . the rigid 
inspection and testing that have gone into this valve. All of 
these are as important as design and metal alloys in assuring 


WHEEL of high strength malleable 
iron designed for firm grip and 


easy operation. at 


SPINDLE of large diameter and 
dense structure has high resist- 
ance to wear and torsion strains. 
Easy, tight closing is assured by 
long, precision machined thread 





bearing surfaces. A _ beveled 
shoulder provides backseating 
against inside of bonnet, permit- 
ting repacking under pressure. 


PACKING A Teflon ring in large 
packing box prevents leakage. 
Only a minimum load is required 
on gland, extending service life 
of packing. 


DISC HOLDER, held by lock nut, 
has depth equal to disc thick- 
ness, preventing flow of plastic 
disc. Wide disc retaining nut 
covers all but seating surface of 
Teflon disc. 





DISC is Teflon made by Jenkins 


JENKINS 
VALVES << 


Sold Through Leading Distributors Everywhere 
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long, dependable, economical valve service. And, all of them 
are up to the peak standards for which Jenkins has been 
known for almost a century. 

SEND FOR NEW CATALOG of Jenkins Stainless Steel 
Valves, in patterns and alloys that satisfy the requirements of 
practically all corrosive services. 

These Jenkins Valves meet valve industry specifications and 
the high standards established by leading users of stainless 
steel valves. 


YOKE BUSHING, easily renewable. 
Made of bronze, for ideal thread 
engagement with stainless steel 
spindle, to prevent seizing or 
galling of spindle threads. Bush- 
ing of stainless steel is optional, 


YOKE BONNET, a single unit, has 
liberal space between yoke arms 
for easy access to packing box. 
Tongue and groove joint with 
body makes a pressure-tight seal 
with less tightening on the bolts, 
and eliminates possibility of 
blowing out the Teflon gasket. 


GLAND consists of two pieces — 
gland flange and gland follower 
— to prevent binding of follower 
in case gland bolts are tightened 
unevenly. Crowned surface of 
flange secures tightness against 
gland without excessive tighten- 
ing of gland nuts. 


BODY Through-port design for 
= full, free flow. Liberal seat height 
| permits repeated refacing. Cast 
| on body are directional arrow 
and bosses for drain connec- 
tions. End flanges conform to 

| M.S.S. specifications. 


4 


JENKINS BROS., 100 Park Avenue, New York 17, N. Y. 


[] Send the new 


stainless steel 


valve catalog POR a eC i icacaceckesisisisinastntoetgeosittiosnn . 


Have a represent- 


Geetnw Mm... 


ADDRESS............. 
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ABSORBERS scavenge NH, and CO, with ammonium carbonate. 


Another Urea Process Bows In 


Novel NH;-CO, absorption system enables new process 


to exploit advantages of liquid recycle. 


Now bidding for the attention 
of world urea makers are the new 
Toyo Koatsu urea processes cur- 
rently in operation in five plants 
in Japan, accounting for 418,000 
annual metric tons of capacity. 
Offered in three versions (zero, 
partial or total recycl:), most 
unique of the three is the total 
recycle flowsheet (Chem. Eng., 
Nov. 16, 1959, p. 92). 

Like the Montecatini and 

Pechiney processes, the Toyo 
Koatsu total recycle process em- 
ploys a liquid recycle, eliminating 
the need for separating unre- 
acted ammonia and carbon di- 
oxide. But unlike Pechiney and 
Montecatini, Toyo Koatsu ab- 
sorbs the NH, and CO, in am- 
monium carbonate and pumps 
this liquid stream back to the 
autoclave. 
» Reaction Conditions—Used in 
Toyo’s 66,000 - metric -ton/yr. 
plant at Chiba, Japan, the total 
recycle process operates at 355 
F. and 3,200 psig. Molar ratio of 
NH, to CO, in the feed is 3.5:1. 
Under these conditions, conver- 
sion in the autoclave is 57-58%. 

Autoclave effluent of urea, 


water, carbamate and excess NH, 
passes through an _ expansion 
valve to the high-pressure decom- 
poser. Ammonia and CO, pass 
overhead to the high-pressure 
absorber while the urea-car- 
bamate solution flows to the 
low-pressure decomposer where 
remaining carbamate is decom- 
posed to NH, and CO.. 

Aqueous urea solution from 
the bottom of the low-pressure 
decomposer contains 70% urea 
plus small amounts of NH, and 
CO,. These gas traces are re- 
moved in a gas separator and are 
treated with water to form the 
ammonium carbonate scrubbing 
solution that feeds to the top of 
the low-pressure absorber. 
>How to Minimize Biuret — 
Toyo Koatsu also employs a novel 
prilling technique to give strong, 
low-biuret, low-water prills. In- 
stead of evaporating urea to 
99.5% as in most processes— 
with resulting biuret formation 
—evaporation is stopped at 90% 
and solution sent to a crystal- 
lizer. Resulting crystals can then 
be dried to the desired water con- 
tent and conveyed to the top of 
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the prilling tower where they are 
remelted and put through the 
prilling heads. Prills made this 
way have a maximum biuret con- 
tent of 0.5% with 0.3% moisture 
and can be stored without coat- 
ing. Too, says Toyo Koatsu, this 
method eliminates problem of 
urea sticking to inner walls of 
the prilling tower. 


Smog War Centers on 
Los Angeles Battle 


Air Pollution Foundation, San 
Marino, Calif., stepped up its 
attack on atmospheric olefins last 
month. It disclosed that formal- 
dehyde and acrolein—both photo- 
chemical reaction products of 
olefins—are responsible for eye 
irritation and blurred visibility. 
Foundation, whose work centers 
on the west coast smog problem, 
previously asserted that olefins— 
from auto exhaust and indus- 
trial-plant vapor loss—must be 
eliminated in large part to solve 
that problem. Los Angeles Air 
Pollution Control District has 
enunciated several rules whose 
enforcement should eliminate 
§0% of plant vapor loss. 
> Cut Car Wastes—There is 
pressure to eliminate the other 
large olefin source—auto exhaust 
products. The Pollution Control 
District rules that gasoline can- 
not be sold that exceeds a limit- 
ing olefin content. 

And efforts are being made to 
cut down olefins formed by com- 
bustion. L.A. County Board of 
Supervisors has set standards 
for auto antismog devices: cost 
less than $100, operate at 80% 
efficiency for 25,000 miles. 

One promising device is the 
Thompson Ramo Wooldridge- 
Chrysler afterburner. A combi- 
nation heat-exchanger and re- 
actor, this device eliminates more 
offenders (80-90% efficient) at 
less cost (probably $125) than 
other proposals. Although Gris- 
wold Smith, director of the Pol- 
lution Control District, recently 
reported that the TRW-Chrysler 
device should be ready for 1961- 
model-year cars, Automobile 
Dealers Assn. denies it. 


Processes & Technology 
continues on page 88. 





TITANIUM—COMING OF AGE! 


Spray dryer wheels 
get longer life from titanium 


Titanium is chalking up large sav- 
ings as a material for process indus- 
tries equipment. Its corrosion resis- 
tance, strength and light weight, and 
easy machinability ail add up to econ- 
omies. 

For example, the atomizer wheels, 
as shown above, are vital components 
in spray dryers manufactured by 
Bowen Engineering, Inc., North 
Branch, N. J. They turn at selected 
speeds between 6000 and 20,000 rpm, 
blasting feed liquid into fi1e spray to 
be dried by heat. 


The terms “Electromet” and ‘‘Union Carbide” are registered trade marks of Union Carbide Corporation. 


In one installation, a titanium 
wheel operated 2200 hours in hot cal- 
cium hypochlorite. With previously 
used materials the entire wheel had 
to be replaced after this service but 
only the outer basket of the titanium 
wheel needed replacement. In addi- 
tion, the light weight of titanium 
greatly reduced wear on bearings in 
this high speed rotating part, pro- 
ducing further savings. 

To learn more about titanium, in 
new, profitable applications, write us. 
We can show you how this light, 
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strong, corrosion-resisting metal is 
coming of age as an economical an- 
swer to difficult corrosion problems. 

Union Carbide Metals Company, 
Division of Union Carbide Corpora- 
tion, 30 East 42nd Street, New York 
17, N. Y. In Canada: Union Carbide 
Canada Limited, Toronto. 


fo \-i:1)0)1 METALS 


Electromet Brand Ferroalloys 
and other Metallurgical Products 
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ELECTROLYZER and accessories dwarf this De Nora engineer. 


Giant Electrolyzers Produce H? 


World’s largest water-electrolysis plant, soon to go on stream, 


employs custom-designed De Nora cells to produce H.. 


Now nearing completion is the 
world’s largest water-electrolysis 
hydrogen plant under construc- 
tion by Vitro Corp. for Nangal 
Fertilizer and Chemicals (pri- 
vate), Ltd., in northern India. 
Giant 880,000-cu. ft./hr. hydro- 
gen plant consists of sixty of the 
world’s largest electrolyzers, each 
one 24 ft. long, 18 ft. high and 
rated at 10,000 amp. 

Hydrogen plant is key part of 
a $60-million processing complex, 
to synthesize ammonia, produce 
nitrophosphate fertilizer and iso- 
late deuterium. Electrolyzers, 
custom designed by De Nora, 
Milan, Italy, will enrich hydrogen 
in deuterium for feed to a 
Linde hydrogen-distillation plant 
(Chem. Eng., Feb. 28, 1959, pp. 
68-72). 

Each electrolyzer consists of a 
battery of 100 or more bipolar 
cells, clamped together in a filter- 
press configuration. Thus, bus 
bars and linkage to end electrodes 
are the only electrical connections 


required. Electrodes are per- 
forated mild-steel plates; anodes 
are nickel-plated to prevent at- 
tack by oxygen. 

Key cell innovation is the dou- 
ble asbestos diaphragm between 
electrodes, to prevent even slight 
mixing of oxygen and hydrogen 
products. Hydrogen purity is 
critical in operation of the 
adjoining hydrogen-distillation 
plant, fed by the cells. Gases 
leaking into intermediate com- 
partment, formed by the dia- 
phragms, vent to the atmosphere. 
And double diaphragm minimizes 
the danger of explosive hydro- 
gen-oxygen mixtures in the event 
of diaphragm failure. 

In normal cell operation, hy- 
drogen and oxygen accumulate 
in plenums next to the electrodes. 
Product gases discharge from re- 
spective plenums into separator 
drums, then through submerged 
nozzles into bubble compart- 
ments, both on top of the electro- 
lyzers. Separator drums remove 


entrained electrolyte from rising 
product gases; bubble compart- 
ments maintain uniform gas 
pressure in the electrolysis sys- 
tem despite surges in gas. 
Both hydrogen and oxygen 
gases then rise through overhead 
scrubbers, countercurrent to cell- 
feed-water flow. Scrubbing fur- 
ther enriches in deuterium the 
feed to the hydrogen distillation 
plant by removing traces of deu- 
terium from other effluent gas 
streams; total pre-enrichment 
amounts to 900 ppm. of D.O. 


Pulp Cyanoethylation 
Improves Paper Quality 


Acrylonitrile has found a new 
place in the pulp and paper in- 
dustry. By a new technique, de- 
veloped by General Electric, 
paper with better dielectric 
properties is now produced. 

Technique is an offshoot of 
long-used cyanoethylation of cot- 
ton to produce moisture-resistant 
fibers. First to use the new pa- 
per-modifying technique is Hol- 
lingsworth and Vose Co., East 
Walpole, Mass. By alkaline hy- 
drolysis followed by acrylonitrile 
esterification, HV modifies the 
pulp’s cellulosic structure. 

Cyanoethylated pulp makes pa- 
per with higher acid resistance, 
greater dimensional stability and 
better dielectric properties. Gen- 
eral Electric now buys HV’s spe- 
cial paper for transformers. 


CE’s Computer Census 
Cited by AIChE 


Last Tuesday at the San Fran- 
cisco AIChE meeting, W. M. 
Carlson of Du Pont described 
first-year activities of the In- 
stitute’s Machine Computation 
Committee. 

Quoting CE’s computer census 
(Chem. Eng., Sep. 7, 1959, p. 
127), Carlson said that duplica- 
tion of computer-programming 
effort is reason enough for pro- 
moting program interchange in 
the CPI. Programs most needed 
are those for statistical, design 
and production studies. 


Processes & Technology 
Continues on page 90. 
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MOLDED DESIGN 


rounded interior convolutions, 
extra thickness at stress points 


HIGH TENSILE STRENGTH 


Tefion at its best, Fluorofiex-T 
provides at least 300% elongation 


METAL REINFORCING RINGS 


ae es 6, On ll 


permit greater travel from 
distortion 


shorter units, prevent 
from surges 





2 MILLION CYCLES AND STILL FLEXING! 


... proving that this Teflon expansion joint—molded of Fluoroflex-T 
—outlasts most other materials and constructions 


Chemical manufacturer: Tried Fluoroflex®-T 
joint, found it still flexing after 2 million 
cycles; previously had averaged 100,000 cycles 
from machined Teflon® flex joint in pumping 
application. 


Major industrial product company: Displaced 
one end of a special Fluoroflex-T bellows 34-inch 
from its axis, rotated it around axis at 1,000 
rpm. After 20 million cycles, with still no sign of 
deterioration, test discontinued. 


Petrochemical processor: Installed Fluoroflex-T 
joints to replace joints machined from Teflon. 
The Fluoroflex-T joints are still in service after 
nearly a year. 

Fluoroflex-T flex and expansion joints perform 


so much better for three reasons: (1) The mate- 
rial: a patented compound of Teflon that com- 


bines high density with low crystallinity for 
optimum strength and flexibility. (2) The proc- 
ess: a unique technique for molding uniform 
convolutions with restraining rings. This gives 
undamaged grain structure, rounded interior 
convolutions and increased strength. (3) The 
experience: Resistoflex has been working with 
fluorocarbon resins since their inception. For 
fabricating with Teflon, such experience is vital. 
That’s why Fluoroflex-T is Teflon at its best. 


So, for corrosion-proof flex and expansion joints 
that give unsurpassed working life, specify 
Fluoroflex-T. Write for Bulletin B-1A. Dept. 303, 
RESISTOFLEX CORPORATION, Roseland, N. J. Other 
Plants: Anaheim, Calif.; Dallas, Tex. 


®Fluoroflex is a Resistofiex trademark, reg., U.S. pat. off. 
®Teflon is DuPont’s trademark for TFE fluorocarbon resins, 


a RESISTOFLEX 
for corrosive service 
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Oklahoma Plant Doubles U.S. Helium Output 


To meet U.S.’s soaring helium 
demands, Bureau of Mines has 
swung on stream its fifth and, 
by far, largest helium plant. 
Located at Keyes, Okla., the $12- 
million facility built by Fluor 
Corp. extracts 290 million cu. 
ft./yr. 99.995%-pure helium 
from 50 million cu. ft./day natu- 
ral gas. Now BuMines is consid- 
ering plans to build 12 more 
helium plants. To be placed 


strategically along natural gas 
pipelines, these units would sal- 
vage some 3 billion cu. ft./yr. 
helium now being lost as natural 
gas flows directly to fuel mar- 
kets. Nation’s helium needs— 
for military, industry and hos- 
pital use—have climbed fivefold 
in last ten years, will continue 
rising even more steeply in dec- 
ade ahead, predicts Bureau of 
Mines. 








handle low-grade deposits, 
company says it has developed 
a new chemical extraction 
process. 


Cracking catalyst: Socony Mobil 
has developed a Heavy Dura- 
bead cracking catalyst with 
25% higher flowing density 
than regular beads, allowing 
substantial reduction in size of 
moving-bed cat cracking units 
and regenerators. Heavier den- 
sity could boost regenerator 
capacity by as much as 80%. 
High selectivity and attrition 
resistance permit catalyst tem- 
peratures up to 1,125 F. with 
no loss of selectivity, should 
cut makeup requirements by 
more than 50%, according to 
Socony. 


Fusion power: Los’ Alamos 
Labs, among the pioneers of 
the widely-publicized pinch ef- 
fect, reports it’s now working 
on a promising new approach 
to control thermonuclear en- 
ergy. It’s called entropy trap- 
_ ping, involves changing hydro- 
gen fusion plasma from an 
ordered (low-entropy) to a 
disordered system, then trap- 
ping plasma in a magnetic bot- 
tle. To do this, lab uses a hy- 
dromagnetic gun and a pair of 
magnetic coils referred to as 
a picket-fence magnetic bot- 
tle. Combination gets denser, 
cleaner plasma, has contained 
plasma in preliminary tests 
for 200 microseconds. Energy 
from plasma appears as low- 
grade heat in cooling coils 
around and in the unit’s mag- 
netic coils. 


Acid glass: Glascote Products, 
Inc. is offering an exception- 
ally high-acid-resistant glass 
for lining process equipment. 
Called Glascote 778, material 
reportedly withstands attack 
of 15-75% nitric up to 400 F., 
8-20% hydrochloric up to 400 
F., 80% sulfuric up to 450 F. 
At same time, company notes, 
alkali, abrasion and thermal- 
shock resistance has’ been 


NEWS BRIEFS 


Beryllium oxide: Commercial 
production of 99.99% purity 
beryllium oxide from domestic 
low-grade bery] ore is now un- 
der way by Mineral Concen- 


trates & Chemical Co. at Love- 
land and Berthoud, Colo. To 
date, oxide has been produced 
only from the much-scarcer 
high-grade ore deposits in 
U.S. or imported from Africa, 
South America and India. To 
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maintained at a high level. 
Though unwilling to disclose 
composition, Glascote says that 
new glass doesn’t contain boron 
as does lab glassware whose 
acid-resistant properties it ri- 
vals. 
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THE COMP <LETE LINE TO TAKE CARE 
OF ANY KIND OF PIPE MOTION 


Flexonics has the equipment — as well as the experi- 
ence and the skill — to take care of any kind of pipe 
motion problem. Here’s where you benefit from more 
research . . . more metallurgical care . . . more service 

. . and now standard stock sizes for quick delivery 
from Flexonics warehouses. They all add up to expan- 
sion joints that you can install and a — plus ex- 


pansion compensators, flexible connectors, and the 
all-new Flexonics pipe alignment guides—to take care 
of any kind of pipe motion! 


Today—write for your copy of the Flexonics 
Expansion Joint Design Guide . . . 28 pages 
of valuable information. 


Member Expansion Joint Manufacturers Association 


EXPANSION JOINTS 


FLEXONICS CORPORATION + 1317 SOUTH THIRD AVENUE » MAYWOOD, ILLINOIS 


TOMORROW'S 
ENGINEERING 
TODAY 
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Divisions 


INDUSTRIAL HOSE - EXPANSION JOINT - BELLOWS - AERONAUTICAL - AUTOMOTIVE 
Flexonics Research Laboratories, Elgin, Illinois 
In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
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Tons of Chemicals Pour Into Petroleum Industry for .. . 





f 


. « « Production —as wells plunge deeper, 
drilling muds need more chemical bolstering. 








. « « Marketing —chemical additives boost 


. . « Refining—chemicals cope with problems 
ranging from high octanes to air pollution. 


customer acceptance. 


Are YOUR Chemicals Being Used? 


It takes chemicals to produce 
petroleum and petroleum prod- 
ucts. Chemicals are increas- 
ingly needed, are increasingly 
helpful, in getting oil put of 
the ground, splitting it at the 
refineries into many useful 
product streams, putting both 
an icing on, and a deep-down 
usefulness into, the final prod- 
ucts. 

A good horseback estimate of 
chemical volume would be well 
over 2 million tons/yr. But bulk 
is only part of the story. Sales 
of many of the specialty chem- 
icals—dyes, stabilizers, anti- 
oxidants, etc.—add up to some- 
thing like $500 million, or more 
than all the big-volume chem- 
icals put together, 


Of all areas of the petroleum 
industry, drilling probably uses 
the greatest volume of chem- 
icals—primarily in order to put 
drilling muds together. As wells 
go deeper—this year the indus- 
try sank 230 wells of 15,000 ft. 
or more—drilling temperatures 
and pressures go higher, and 
drilling muds must work harder 
and harder. Enter better chem- 
ical systems, particularly those 
which will be unaffected by con- 
taminants at extreme condi- 
tions. 
> Make It Thick—About 95% of 
all barium sulfate produced 
goes into drilling muds. In fact, 
barite accounts for nearly one- 
half of the total cost of all mud 
materials, and more volume 
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than all other additives com- 
bined. 

Over 700,000 tons of clays are 
used in drilling muds as sealers, 
viscosity promoters and suspen- 
sion agents. Bentonite is still 
the principal clay used, al- 
though it is losing some ground 
recently due to increased em- 
phasis on oil-in-water emulsions 
and low-solids muds. 

Fuller’s earth, another pop- 
ular clay, is employed princi- 
pally in salt-water muds where 
bentonite is not as effective. 

The market for  low-yield 
clays—mostly calcium mont- 
morillonite mixed with soda ash 
—runs about 47,000 tons/yr. 
> Make It Thin—For the job of 
viscosity reduction, complex 











ACRYLATE MONOMERS 


tg, Sod something? 
Yes. A bump on a base line. 


What would that mean? 
Presence of contaminating fractions in acrylates. 


Found any? 

Not in our Celanese acrylate monomers. 

So what does it prove? 

High purity! 

Does that do anything for me? 

High purity of our monomers means reduced induction 
periods. The pure monomer polymerizes at a uniform rate, 


gives a high conversion of monomer to polymer. 


Sounds good! 
Products are made better .. . and made easier 


Such as? 
Emulsions for paints, paper, leather, adhesives, and textiles. 
Used as chemical intermediates, too. 


Mind if I take a peek? 
That's what I brought them along for. 


e 


We'd do the same for any customer, wouldn’t we? And more. 
We'd even tell the kind of acrylates we make: methyl, ethyl, 
butyl, and 2-ethylhexy]. The properties, polymerization, inhibition, 
storage, handling, and shipment of Celanese acrylate monomers 
is a story in itself. It's all wrapped up in a neat bulletin which is 
yours for the asking. Write today for “Celanese Acrylate Esters.” 
Celanese Chemical Company, a Division of Celanese Corporation 
of America, Dept. 553-L, 180 Madison Ave., N.Y. 16, N.Y. 


Celanese® 


ate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 


el Co., Inc., and Pan Amcel ¢ , Inc., 180 Madison Avenue, New York 16, N. Y. 
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phosphates such as sodium tet- 
raphosphate are kept busy to 
the tune of 10 million lb./yr. 
Phosphate use, however, will 
probably fall off by 1963 be- 
cause these compounds don’t 
stand up well at high tempera- 
tures and can only be used with 
fresh-water muds, 

Modified lignosulfonates, on 
the other hand, show fast 
growth potential as drilling- 
mud thinners. Introduced in 
1957, lignosulfonates are al- 
ready racking up sales of 25 
million lb. this year. 

Quebracho has a steady mar- 
ket in thinning—35 million lb.— 
with about 35,000 tons of caus- 
tic soda being used, in conjunc- 
tion, to reduce acidity. Hemlock 
extract is increasingly used as a 
drilling-mud thinner. 
> Stop It Up— Carboxymethy]- 
cellulose (CMC), synthetic poly- 


mers and cornstarch improve 
sealing properties of muds. Nat- 
ural gums, particularly guar 
gum, are used in lesser amounts. 
Use of CMC, stable to 350 F., is 
spreading at the expense of 
cornstarch which doesn’t stand 
up under high temperatures and 
is subject to bacterial degrada- 
tion above 250 F. 

Synthetic polymers like hydro- 
lyzed polyacrylonitrile—on the 
market only since 1957—find 
greater use in high temperature 
lines (350-400 F.) as thickness 
controllers. 

Nonionic surfactants have 
been one of the brightest devel- 
opments in drilling mud addi- 
tives since 1955. Their biggest 
advantage, heat stability, puts 
them into low-solids, oil-emul- 
sion muds, in order to maintain 
low viscosity and low water loss, 
and into high-weight muds, to 


Chemicals That Help the Petroleum Producer 


Barium sulfate 
Clays 


Bentonite 
Fuller's earth 
Low-yield clays 
Lignites..... 
Cornstarch. . . 
Quebracho. . 
Modified lignosulfonates 
Carboxymethylcellulose 


Sodium tetraphosphate, other com- 
plex phosphates 


Hemlock extract... 
Synthetic polymers . 
Nonionic surfactants. . 


Paraformaldehyde. . 

Graphite j 

Sulfurized derivative of tall oil 

Sodium salts of tall oil, sulfonated 
hydrocarbons, etc... ... aes 


Calcium chloride. . . 


Consumption 
(Tons /Yr.) 


Function 


Increase density 


Sealers, viscosity promoters, 
suspension agents 


Thinners, emulsifiers 
Filtration retarder (sealer) 
Thinner 

Thinners 

Filtration retarder (sealer) 


Thinners 
Thinner 
Filtration retarders (sealers) 1,000- 


Maintain low viscosity and 
water loss 


Starch preservative 
. Extreme-pressure additive 


1 ,000- 


Extreme-pressure additive 


Emulsifying agents 
Shale stabilizer 


Shale stabilizer 


Sodium pentachlorphenate, phenol, 
..... Starch preservatives 


. Foam inhibitor 


fe 


. Corrosion inhibitors 


Surfactants, nonionic and anionic.... Foaming agents 100* 


* Includes nonionic agents listed elsewhere; 


tannins and cornstarch listed elsewhere. 


tT includes nonionic surfactants, lignites, CMC, 


December 14, 1959—CuemicaL ENGINEERING 


control the solids-carrying ca- 
pacity of the muds. 

>To Foam or Not to Foam— 
Bulk of the foam-inhibitor mar- 
ket in muds is held by alkyl] aryl 
sulfonates, with sulfonated cas- 
tor oil being used more and 
more in some operations. 

Chemicals which produce 
foams are also incorporated in 
drilling muds for drilling via 
gas injection. (Foam is used to 
remove water and cuttings from 
the drill hole.) 

Specialty drilling-mud addi- 
tives include flocculants, corro- 
sion inhibitors, extreme-pres- 
sure additives and emulsifying 
agents. Flocculants separate 
drilled solids at the surface and 
eliminate the need for water 
thinning. 

Use of extreme pressure addi- 
tives is increasing; they cut 
drilling time 12-25%, increase 
bit life as much as five-fold. 
Emulsion muds need emulsify- 
ing agents such as sodium salts 
of tall oil or sulfonated hydro- 
carbons. Some nonionic surfact- 
ants are used as emulsifiers, as 
well as lignites, CMC, tannins 
and cornstarch. 

More than 70% of all money 
spent on drilling muds goes into 
the Gulf Coast Region; over 
80% of the total mud market is 
accounted for by but 20% of 
the wells. 

So expensive have these muds 
become that there has been a 
trend in recent years toward 
reclaiming mud and renting it. 
Nevertheless, the outlook is for 
steadily growing mud-chemical 
markets as more and deeper 
wells are drilled. 
> Product Additives — At the 
other, or product, end of the 
petroleum industry, chemicals 
get in their licks as additives 
for fuels and lubes. 

Future of many gasoline addi- 
tives depends on the changing 
demand for automotive and avi- 
ation fuels. For example, U.S. 
refiners spend at present about 
$277 million/yr. on antiknock 
chemicals for auto fuels, about 
$38 million on aviation gasoline. 

Chemical additives for motor 
gasoline (mainly phosphorus in 
the form of tricresy] phosphate) 
help control combustion cham- 
ber deposits. It’s estimated that 
30% of all gasoline marketed 
on the East Coast contains a 





Prices 
Down! 


Milestones In Hydride Chemistry 


MHI announces price reduction of over 20% 
for Sodium Hydride Oil Dispersion 


This new price schedule may well justify your switch to sodium 
hydride for most condensation and alkylation reactions requiring 
a base! The new lower price of sodium hydride oil dispersion 
coupled with its reaction effectiveness and ease of handling 
merit your investigation. 


Check this new price schedule 

10,000 pounds and over* — $.95 per pound . . . 1,000 pound 
quantities — $1.00 per pound . . . 100 pound quantities — $1.25 
per pound... . Up to 100 pounds — $2.25 per pound... 
*In one year. 


NaH applications include: 

Metallation and alkylation of amines and amides. — Fast reaction 
that results in high yields . . . especially useful for synthesising 
tranquilizers and antihistamines. Phenothiazine and 2 amino 
pyridine, for example, are rapidly alkylated. 


Glycidyl Ester synthesis — through Darzen’s condensation NaH 


simplifies these reactions and brightens the future of glycidyl 
esters in flavors and perfumes. NaH successfully permits the 
condensation of ethyl chloroacetate and acetophonone, cyclo- 
hexanone, and methyl nonyl! ketone. 


Alkylation of Malonic-type Esters with Alkyl Halides — a low- 
temperature reaction that eliminates forcing techniques. 


NaH is safe and easy to handle! 
MHI NaH is available in quantity as a stable 50% mealy dis- 
persion of 5-20 micron crystals in mineral oil. The oil coating is 
a moisture barrier which preserves activity of the hydride. 


Write for complete information : 
or technical service! , 
A 20-page brochure ‘Sodium Hydride Dispersed In Oil” is 
available upon request. . 


PIONEERS IN HYDRIDE CHEMISTRY 


Metal Hydrides Incorporated 


1214 CONGRESS STREET, BEVERLY, MASSACHUSETTS 
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phosphorus-type additive, and 
that all premium gasoline will 
someday have such an additive. 

Antitrust compounds feature 
a wide variety of chemicals: 
e.g. unsaturated organic acids, 
alkyl acid  orthophosphates, 
amine and ammonium sulfo- 
nates, and fatty acid amines. 
> Stop Gum Formation—There’s 
a growing market for chemicals 
which can prevent gum forma- 
tion in stored gasoline. Stability 
can be improved, of course, by 
washing with caustic or acid, 
by adsorption of impurities, by 
partial hydrogenation, but it is 


often more economical to rely 
on an antioxidant. 

Major gasoline antioxidants 
run up sales of $6-7 million/yr. 
and include 2,6-di-tert-butyl-4- 
methyl phenol; N,N-di-sec-butyl- 
p-phenylene diamine; 2,4 -di- 
methy]-6-tert-butyl phenol. 

Metal deactivators are some- 
times used in conjunction with 
antioxidants. Typical examples: 
N,N-disalicylidene-1, 2-diamino- 
propane; N,N-disalicylal ethyl- 
ene diamine. 

Control of deposits in auto- 
fuel injection systems may rep- 
resent bigger markets for chem- 


Chemicals That Help the Petroleum Refiner 


Physical 

Refining 

Non-Solvents.____..... 
Ammonia 

ment 


Ethanolamines... . 


Sodium hydroxide. 
removal 


Glycols 


Lube dewaxing, gas treat- Alkylation 


Acidic-gas treatment 
Neutralization, sulfur 


Chemical 


Refining Maintenance 


Corrosion inhibi- 


tor, refrigerant 


Polymerization 
Alkylation Equipment 


cleaning 


Gas dehydration, extrac- 


tion, light-oil treating 
Calcium chloride.. Lube-oil and wax proces- 


sing, gas drying 


Hydrofluoric acid 
Chlorine 

Sodium chloride. . . 
Hydrochloric acid. . 


Sulfuric acid 


Solvents (lube-oil refining) 
Furfural Refining 
Propane......... 

refining 
Duo-Sol 
refining 
Duo-Sol 
refining 
Refining 
Nitrobenzene Refining 


Ethylene 


dichloride Barisol 


dewaxing 
Methyethyl ketone Dewaxing 
Benzene......... 
Toluene Dewaxing 


Aluminum chloride. Alchlor 
dewaxing 


Dewaxing 


Sulfur dioxide 


(liquid)........ Refining 


Lube-oil acid treating 


Deasphalting, Duo-Sol 


Equipment 
cleaning 
Scale removal 


Isomerization 
catalyst 

Sulfonation, 
alkylation 


Consumption 
(Thousand Lb. /Yr.) 


Chemicals That Help the Petroleum Marketer .. . p. 98 


ical additives. So-called “oil- 
type” materials are now used in 
concentrations up to 0.5%; the 
“surface active” variety is effec- 
tive at levels of about 12 lb./ 
1,000 bbl. fuel. 

> Color Helps — Gasoline dyes 
warn of toxic TEL content when 
fuel is spilled, and help distin- 
guish between brands and 
grades. Four dyes that are used 
most: p-dimethyl-aminoazoben- 
zene (yellow); benzene-azo-2- 
naphthol (orange); 1,4-dialkyl- 
amino-anthraquinone' (blue); 
and methyl derivatives of azo- 
benzene-4-azo-2-naphthol (red). 

Nongasoline additives, pretty 
much limited to heating oils and 
diesel fuels in the past, have 
found new markets in jet-air- 
craft fuels. One additive—the 
corrosion inhibitor—is manda- 
tory in military jet fuels; anti- 
oxidants and metal deactivators 
are optional. All three types of 
compound are optional in com- 
mercial jet fuels. 

Sales of corrosion inhibitors 
for military jet fuels will in- 
crease from $400,000 last year 
to $539,000 in 1961. Sales of in- 
hibitors for commercial jet fuel 
will zoom from last vear’s $29,- 
000 to $217,000 in 1961. 

Consumption forecasts for ad- 
ditives for jet fuel, heating oils, 
diesel fuels and lube oils will 
be found in the table on p. 98. 

For ‘more details on chemicals con- 
sumed by the petroleum industry, write 
on company letterhead for CPI Re- 
search Report No. 111-2, c/o Chemical 
Engineering, Market Research Mana- 


ger, 330 West 42nd St., New York 36, 
N. 2. 


More Propane 
Means More Butane 


We need more propane be- 
cause butane is getting shorter. 
A contradiction? No, just a 
warning from G. W. McCul- 
lough, Phillips Petroleum ex- 
ecutive, as he spoke before a 
fall meeting of the Natural Gas- 
oline Assn. of America in Tyler, 
Tex. 

“Many leading experts are 
forecasting a serious shortage 
of butane within the next five 
years,” thanks to hopped-up de- 
mands on the hydrocarbon as a 
feedstock for chemical synthe- 
sis and for isomerization and 
alkylation processing at the 
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New savings in heat - exchange processes... 


THE holo-flite PROCESSOR 


(HOLLOW-FLITE ) 
A simpler, more compact way to cool, 
heat or dry—in continuous flow! 


Do you have processes where slurries, solids, pulps or 
pastes must be cooled, heated or dried? Do you know you can now 
handle such processes—in continuous flow—in as little as 1/5th the 
space required by other types of heat exchangers—and with many 


other important advantages? 


The revolutionary HOLO-FLITE Processor is the answer! 


what IT Is! 


Basically the Hoto-F ITE consists of two or more 
flights of hollow-bladed screw conveyors. The product to 
be processed moves in a trough around the conveyor 
screws. The heat-transfer fluid circulates through the 
hollow blades and shafts of the conveyor. The product 
is constantly rotated into, around, under and over the 
blades and shafts through which the heat-transfer fluid 
is circulating, assuring quick, uniform heat passage be- 
tween the two mediums—as the product is continuously 
moved along in a bulk-flow without interruptions ! 


Our engineers will gladly study your particular 
operations and make recommendations. 
Write, wire or phone our nearest office! 


WESTERN 


MULTICLONE Mechanical! Collectors 
CMP Combination Units 
DUALAIRE Jet-Cleaned Filters 
THERM-O-FLEX Hi-Temp Filters 
TURBULAIRE-DOYLE Scrubbers 
HOLO-FLITE Processors 


| 
| 
l 
l 
COTTRELL Electrical Precipitators | 
| 
| 
| 
l 
HI-TURBIANT Heaters | 
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Engineers and Constructors of Equipment for Collection of Suspended Material from Gases .. . 
LOS ANGELES 54 » NEW YORK 17 + CHICAGO 2 « PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 


Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 


why IT’S BETTER! 


The Hoto-F rE principle provides 
many important advantages in modern 
processing operations... 


vo UC 
NJ 


Ay 


UOMO © 
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ITS LARGE HEAT-TRANSFER SURFACE re- 
quires far less space—as little as 1/5th the 
space required by other heat-exchange 
equipment. Further, flights can be “stacked” 
as high as desired to save floor space, 
simplify installation! 


\ 


”~ 


ITS SLOW ROTATION IS SO GENTLE that 
granular and powdered solids are handled 
with no dusting—little or no particle abra- 
sion. Result—no dust recovery problems .. . 
simple, inexpensive installation. 


<n B 


IT 1S ADAPTABLE to a wide range of appli- 
cations—handles solids, pulps, pastes and 
slurries with equal ease. Heat transfer agent 
can be refrigerant, water or other fluids to 
provide a wide range of temperatures. 
Cooled products can be packed directly from 
HOLO-FLITE discharge, saving time, space 
and additional handling. 


ct. 


IT CAN BE DESIGNED to handle virtually 
any capacity by varying the diameter and 
oo, of the flights, and the number of 


FREE 8 PAGE 


bulletin de- 
scribes Holo- 
Flite features 
and applications. 
Send for your 
copy! 


PRECIPITATION 


CORPORATION 


and Equipment for the Process Industries 
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crude oil refinery. 

Chemical manufacture, in- 
cluding rubber components, al- 
ready accounts for about 30% 
of all LPG sales, according to 
McCullough. And alkylation ca- 
pacity is up 25-30 thousand 
bbl./day this year alone. 

To the liquefied petroleum gas 
(LPG) dealers and customers 
using butane or a_ butane-pro- 
pane mix as fuel—especially 
those in the South and South- 


west—McCullough’s advice is 
this: Switch to straight pro- 
pane. This will assure them a 
more dependable fuel supply 
and will free butane for more 
specialized needs which might 
justify higher-than-fuel prices. 
(Domestic fuel markets already 
take 45-57% of all LPG sold.) 

McCullough urges natural 
gasoline processors, on the 
other hand, to increase propane 
yields through more efficient 


Chemicals That Help the Petroleum Marketer 


In Gasoline 
Antiknock agents 
Tetraethyl lead 
Ethylene dibromide 
Ethylene dichloride 


Consumption, Million Pounds 
1958 1960 
Auto- Avia- Auto- Avia- 
motive _ tion motive _ tion 


455 57 485 43 
133 33 141 25 
139 : 149 doth 


Combustion-deposit modifiers (mainly phos- 


phorus as tricresyl phosphate) . 


ee 2:5 


and more exhaustive extraction 
of natural gas. (Butane recov- 
ery is, of course, near the maxi- 
mum.) He adds, however, that 
LPG prices will have to rise to 
make deeper extraction profit- 
able. 

Processors have already taken 
big strides in this direction. 
“Extraction levels, on the av- 
erage, have increased from the 
60-65% propane-recovery level 
in 1952-53 to today’s 75-80%, 
with some plants going as high 
as 90%.” 

It’s that last 10-20% propane 
fraction which is such a pivotal 
factor in chemical-feedstocks 
today. 

“The plant of the present and 
the future will be designed for 
higher and higher propane re- 
covery.” 


Chemical Consumption 


index (1935 =100) 
360 


Antirust agents (include unsaturated organic 1959 
acids, alkyl acid orthophosphates, fatty 
acid amines) 40 06 


Antioxidants (include substituted alkyl phe- 
nols, amino phenols) 6.7 0.7 


Metal deactivators (salicyl derivatives)— 
used with antioxidants ; Ls 


Dyes (mostly azo- and anthraquinone-type) 
In Military Jet Fuel 

Corrosion inhibitors 
in Commercial Jet Fuel 

Corrosion inhibitors 
In Heating Oil 


Stabilizers. 

Metal deactivators 

Corrosion inhibitors 

Pour-point depressants ee a Loewe Wert Fo ee oe eel ee et 
Mor. July Sept Now 


In Diesel Fuel 


Stabilizers 

Metal deactivators 
Corrosion inhibitors. . 
Pour-point depressants 


In Motor Oil 


Consumption by Industries 
March April May 
(Final) (Final) (Final) 
Coal products .. 11.0 10.9 10.7 
Conventional detergent-dispersants Explosives ’ 12.4 
Viscosity-index improvers Rectiiiene ’ 85.9 
Oxidation and corrosion inhibitors 28.9 
Extreme-pressure additives i : 
Pour-point depressants (wax-aryl condensa- Iron & steel .... 21.2 20.7 
Leather 4.2 4.5 


tion products) Wether 
Foam inhibite s (silicone polymers), dyes, etc. Paint & varnish.. 36.2 41.1 
Petroleum ref. .. 33.1 30.7 
Plastics 34.6 31.7 
Pulp & paper... 40.8 41.9 
Rayon 28.1 28.4 
Rubber 8.2 6.8 
Textiles 11.1 11.0 


Total 355 355 


In Waxes 
In Industrial Lubricants (cutting oils) 


Sulfur-chlorine additives 
Other additives 


In Road Oils 


Antistrip additives. . 
Emulsifiers 
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Held down “impossible” job for months vs. days 


They were asking the “impossible” at this big West 
Coast mine. The hose used in their big beneficiation 
plant must be tough enough to handle the flow of 
murderously abrasive iron-ore slurry. Yet it still must 
be flexible enough to follow a twisting, bending course 
down from the top of the seven-story structure. 


So it’s little wonder their first hose sprang numerous 
leaks almost immediately — was finished completely in 
about 45 days. It wasn’t until the G.T.M. — Goodyear 
Technical Man—recommended his special ore-carrying 
hose that they got satisfactory service. 

In fact, the G.T.M.’s hose has been so successful that 
the company’s purchased over 4,000 feet of it to date. 


THE GREATEST NAME 
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It’s been on the job over 12 months now — completely 
mastering this extra-tough job. 

So once again, the G.T.M. has proved that the “‘impos- 
sible” often boils down to right hose — and the right 
recommendation. Make sure you get both—by contact- 
ing your Goodyear Distributor —or writing Goodyear, 
Industrial Products Division, Akron 16, Ohio. 


IT’S SMART TO DO BUSINESS with your Goodyear Distributor. 
He can give you fast, dependable service on V-Belts, Hose, 
Flat Belts and many other industrial rubber and non- 
rubber supplies. Look for him in the Yellow Pages under 
“Rubber Goods” or “Rubber Products.” 


GOODYEAR INDUSTRIAL PRODUCTS | 


@-Specified __| 


Special Hose for 
Maes @lacm-\-lal-tildlehitolam aioli 
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DEVELOPMENTS... 


CHEMICAL PRODUCTS EDITED BY FRANCES ARNE 











Annealing Chamber Clarifies Polyethylene 





Tubular polyethylene film: with substantially im- 
proved clarity and gloss can be produced at virtually 
no additional cost by means of a simple annealing 
chamber, photograph at left. Simple, inexpensive 
materials, such as wood, glass or insulated metal, 
can be used in fabricating this simple annealing 


Secret of the increased clarity (right eyeglass 
lens) is in the fact that the film frost line is raised 
by chamber annealing. Height of the chamber is 
a critical factor in obtaining optimum film proper- 
ties. Best results are noted when a chamber be- 
tween 6 and 10 in. high is used.—U. S. Industrial 


device. 





Chemicals Co., New York. 
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Emulsifiers 


Emulsifiers for pesticides 
called universal. 


A new emulsifier pair prom- 
ises to vastly simplify inven- 
tories and formulations for 
formulators of toxicant systems. 
Called Toximul R and Toximul 
S, this pair will emulsify all of 
the pesticide types such as weed 
killers and chlorinated and 
phosphate insecticides. And bet- 
ter results are claimed for them 
than with the specific emulsi- 
fiers used heretofore. 

Cited particularly is the emul- 
sification of chlorinated tox- 
icants in heavy aromatic sol- 
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vents, 2,4-D and 2,4,5-T esters, 
parathion, methy] parathion and 
phosdrin. Accelerated storage 
tests have shown that Toximul 
R and Toximul S are stable even 
in the most reactive systems. 
Another emulsifier develop- 
ment is Toximul LF, a universal 
emulsifier for soil insecticides 
and other toxicants in most liq- 
uid fertilizers. This simplifies 
inventory and formulation for 
the compounding of one-shot 
liquid fertilizers and pesticides. 
Because of the very low mois- 
ture content, less than 1%, Tox- 
imul LF provides exceptional 
storage stability to the emulsi- 
fiable concentrate. — Stepan 
Chemical Co., Chicago. 100B 
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Curing Agents 


Permit first 100% epoxy 
spray coatings. 


For the first time a 100% sol- 
ids epoxy coating can be applied 
with conventional spray equip- 
ment because of new hardeners, 
Epon curing H-1 and Epon cur- 
ing agent H-2. 

These agents provide con- 
trolled reactivity, require no 
heat to effect curing, are not 
adversely affected by high hu- 
midity and, when used with a 
liquid epoxy resin base, do not 
present a fire hazard. 

Prior to this development the 
liquid epoxy base and the cur- 
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CHEMICALS .. . 


ing agent either had to be mixed 
in small batches having a usable 
life of only 15 to 20 min., or 
required complex special spray 
equipment which metered the 
components and mixed them just 
prior to atomization. Now large 
batches may be mixed which 
have far longer usable working 
life so that ordinary spray guns 
may be used without danger of 
being clogged. 

Use of the new hardeners 
with solvent type coatings based 
on higher molecular weight res- 
ins will provide a usable pot 
life of several weeks compared 
with a life of about one day 
when previously available cur- 
ing agents are used. — Shell 
Chemical Corp., N. Y. 100C 


AR PORIE BORE 
Resin-Rubber 


10-Lb. steel ball rebounds 
from resin twice as rigid 
as nylon. 


Intended for use in precisely 
engineered products, the resin- 
rubber blend called Kralastic 
MM has good impact resistance, 
high rigidity and heat resist- 
ance. 

A medium-impact plastic, lab 
tests indicate it is more rigid 
and has less tendency to creep, 
or flow, under load than any 
thermoplastic material now 
being marketed. Its rigidity is 
about twice that of nylon, and 
its resistance to creep is four 
times greater. 

It is already in production, 
and is being evaluated or used 
for business machine housings, 
blades for home fans, data 
bloc assemblies for electronic 
brains, gears, squirrel-cage type 
blowers. 

The new plastic has low mois- 
ture pick-up, good impact 
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strength and high abrasion and 
corrosion resistance. It will 
withstand heat, while maintain- 
ing usable strength, up to 200 F. 
It is available in a range of 
colors; molded parts have good 
gloss. Quantity price is 50¢/Ilb. 
—United States Rubber Co., 
New York. 102A 


Vinyl Latex 


First producer goes into 
exterior-wood paint field on 
full commercial basis. 


A new PVAc latex, called 
Flexbond 800, just introduced 
for exterior use over wood is 
said to equal many of the tech- 
nical advantages of acrylic la- 
texes recently introduced for 
the same purpose. Practical ad- 
vantages include lower cost, 
greater ease of manufacture 
and formulation. As with the 
acrylic paints, an oil primer is 
recommended for use over bare 
wood, formulations are not high 
gloss. 

In contrast to other vinyl 
latex emulsions, Flexbond 800 
requires no additional plasti- 
cizer and yields a permanently 
flexible film because it is a co- 
polymer emulsion with plasti- 
cizing properties built in. 

The new compound is higher 
in molecular weight than any 
other commercially available 





Newsworthy Chemicals 


PVAc emulsion. As a result, its 
films are outstanding for shock 
resistance, inherent toughness, 
and low temperature flexibility. 
Exceptional water resistance is 
also claimed. A completely sat- 
urated polymer, Flexbond 800 
is relatively unaffected by ultra- 
violet light or heat. 

Paints made with it would be 
about 55¢/gal..less than those 
made with acrylic resin and 
saving would be entirely in the 
cost of the resin.—Colton Chem- 
ical Co., Cleveland. 102B 


Fibrous K.TiO, 


Now available in insulating 
blankets. 


Commercial production of low- 
density insulating blankets of 
Du Pont’s fibrous potassium ti- 
tanate in standard thicknesses 
from } to 2 in. by 22 in. square 
at an average density of 16 lb./ 
cu. ft. has been announced. 

Fibrous potassium titanate 
has shown exceedingly low 
thermal conductivities up to 
temperatures of 2,200 F. Insu- 
lating properties are due in 
large measure to an extremely 
high refractive index of the 
crystalline fibers which serve to 
block infrared radiation by dif- 
fuse reflectance. Compacts of 
the fibers, such as are now being 
produced commercially, offer 
very high resistance to heat 
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LUMMUS DESIGNS, ENGINEERS AND CONSTRUCTS 
HYDROGEN FEED GAS FACILITY 
FOR AIR. PRODUCTS, INC. 
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World’s Only Large Tonnage Plant Produces Liquid Hydrogen 


The world’s only large tonnage 
liquid hydrogen facility—near West 
Palm Beach, Florida—has been put 
on-stream by Air Products, Inc. of 
Allentown, Pennsylvania. The Lum- 
mus-designed, engineered and con- 
structed hydrogen production section 
of the plant has been producing at 
over-design rate and at 99+% purity 
(better than design) since the test 
run was successfully completed 21 
days after the initial operation of the 


Pi 


MAAK. 


for Use as Missile Fuel 


gas generators. 

The hydrogen production section 
combines Florida crude oil, oxygen 
and water to generate hydrogen gas. 

Liquid hydrogen product from the 
new facility assumes an increasingly 
vital roie in the nation’s defense sys- 
tem. New capability in handling, stor- 
ing and firing liquid hydrogen in 
rocket engines substantially improves 
our nation’s position in the race for 
missile and space superiority. 


Lummus has completed a number 
of gas generation units in recent 
years, and also has extensive experi- 
ence in design, engineering and con- 
struction of plants for ammonia 
synthesis. 

In the past 50 years, Lummus has 
built over 800 plants to produce petro- 
chemicals, chemicals and petroleum 
products. If your company is planning 
facilities of this kind, discuss your 
plans with Lummus. 


'L(U(M|M}U) ENGINEERS ANC CONSTRUCTORS FOR INDUSTRY THROUGHOUT THE WORLD 


WANT 


enka 


HOUSTON 


385 MADISON AVENUE, NEW YORK 17,N. Y. 


WASHINGTON, D.C. + MONTREAL «+ LONDON -¢ 
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Commonly used synthetic latex 
at left, when concentrated to the 
same total solids content as new 
synthetic latex Pliolite 5352, is 
thick, hard to handle, and must 
be blended with natural latex for 
foam rubber. 

With a minimum of 68% sol- 
ids, the new compound at right 
above is easy to handle and does 





S-B Latex Bids to Replace All Natural for Foam 


not require blending with nat- 
ural or other synthetic latices to 
make premium quality foam rub- 
ber. New and old synthetic sty- 
rene-butadiene latexes are con- 
siderably lower in price than 
natural rubber latex (Chem. 
Eng., Nov. 30, 1959, p. 19).— 
Goodyear Tire & Rubber Co., 
Akron, Ohio. 104A 








transfer even at very low bulk 
densities. — Resisto Chemical 
Inc., Wilmington, Del. 102C 


Flame Retardant 


Makes polyethylene usable 
in contact with electrical 
systems. 


A commercially available 
flame retardant for polyethylene 
—trademarked Aroclor 5460— 
gives greater heat stability and 
offers farbicators better proc- 
essing qualities. 


104 


Priced at 18}¢/lb. in carload 
quantities, Aroclor 5460 — a 
chlorinated terphenyl — report- 
edly offers the combined advan- 
tages of a low cost flame- 
retarding agent plus the econ- 
omy of faster processing by 
improving the melt flow of the 
polyethylene. 

Application tests of polyethyl- 
ene modified with the new com- 
pound also show greater resist- 
ance of the formulation to heat 
discoloration during injection 
and extrusion molding opera- 
tions than is obtainable with 
other commercial flame retard- 
ants. 
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Additional advantages claimed 
include better preservation of 
the polymer’s physical qualities 
(particularly tensile strength), 
and superior compatibility with 
polyethylene. 

Fire retardance is expected to 
be of major importance for poly- 
ethylene used to replace metal 
near or in contact with elec- 
trical systems in refrigerators, 
television sets, air conditioners 
and other electrical appliances. 
— Monsanto Chemical Co., St. 
Louis, Mo. 104B 


BRIEFS 


Growth-regulating chemical 
which makes plants short and 
stocky has been discovered. 
The chemical is called CCC 
for 2-chloroethyl trimethyl- 
ammonium chloride. Investi- 
gators are particularly inter- 
ested in the fact that the 
short and_ stocky plant 
growth, obtained from CCC 
treatments, is opposite from 
the tall and elongated growth 
obtained by treatment with 
gibberellin, another type of 
plant growth — stimulator. 
More complete control over 
plant growth might be ob- 
tained by teaming CCC up 
with gibberellic acid.—Michi- 
gan State University, East 
Lansing, Mich. 104C 


Insulation papers — inorganic, 
high temperature, fire resist- 
ant papers, prepared from a 
special type of synthetic mica 
—have been announced under 
the name Crystal M. The new 
papers are expected to find 
application as fire resistant 
materials, thermal insulation, 
electrical insulation and a va- 
riety of other uses including 
fire resistant document paper. 

Minnesota Mining & Mfg. 
Co., St. Paul, Minn. 104D 
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TRIDECYL ALCOHOL 


To make DTDP—new low cost plasticizer for high temperature vinyl! insulation 


Enjay Tridecyl Alcohol is a basic ingredient of ditridecyl phthalate 
(DTDP), a new high performance plasticizer developed by Enjay Labo- 
ratories. DTDP is ideally suited to the manufacture of high temperature 
vinyl! insulation for the electrical industry. The use of this plasticizer will 
substantially reduce costs at no sacrifice in electrical and mechanical 
properties. Enjay does not make ditridecyl phthalate but supplies Tri- 
decyl Alcohol for its manufacture. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY COMPANY, INC. 


15 West 51st Street, New York 19,N. Y. 
Akron « Boston ¢ Charlotte « Chicago « Detroit « Los Angeles « New Orleans ¢ Tulsa 
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For further information 

about Enjay Tridecyl Alcohol, write 
or call our nearest office for a copy 
of Technical Bulletin No. 20. 


PETROCHEMICALS 








DEVELOPMENTS... 


PROC ESS EQUIPMENT EDITED BY C. C. VAN SOYE 











Clean gas 


Mist eliminator—— 





From 
recirculating »>}— 
pump 
Scrubbing liquor —- 


Retaining grid —— 


Floating bed of low- 
density spheres 


VIEW through window on pilot scrub- 
ber shows action in bed of spheres. 





Retaining grid —— 


Mokeup re a TEAHAL. 
7 Pa A Sea OR AN \ 
To % ty SS Feed 


recirculating<-p— SER ce gas 

pump Ss 

To drain 
or 


recovery ; a 
> Bed of mobile spheres within this wet 


scrubber enables cleaning of gases containing 
sticky solids. Spheres also boost solids- 
collection and absorption efficiencies. 











New Floating-Bed Scrubber Won't Plug 


> Proved by Application—Now 


Visualize a multitude of 134- 
in.-dia., low-density spheres ris- 
ing, falling, floating and jostling 
each other within a confined 
area. A marathon table-tennis 
match gone haywire? ... No. 
The key components of a new 
wet scrubber? ... Yes. 

Sandwiched between two re- 
taining grids within the scrub- 
ber, the spheres form a churn- 
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ing, floating bed that promotes 
excellent contact between the 
scrubbing liquid and particu- 
lates or fumes being removed 
from the feed-gas stream. High 
bed mobility also prevents clog- 
ging of the unit—the constant 
rotation and tumbling action of 
the spheres scrubs away even 
tacky solids. Channeling is im- 
possible. 
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manufactured by Aerotec Indus- 
tries, Inc., the scrubbers were 
originally developed and are 
currently used by the Aluminum 
Co. of Canada, Ltd., for absorp- 
tion of hydrogen fluoride from 
hot process gases. Emanating 
from Soderberg pots used for 
electrolytic production of alu- 
minum from alumina, these gas 





Ask GTA... 


Gaulin Technical Assistance — 

for data on the complete Gaulin 

line: Homogenizers, Colloid Mills, 

Submicron Disperser, Triplex 

; High Pressure Pumps and HX 

eer Pumps. Get GTA from your 

nearest Manton-Gaulin Repre- 
sentative ... 


Akron 8, Ohio 
White Industrial Sales and Equipment Company 
919 Second National Bidg. 
Birmingham 6, Alabama 
D. B. Gooch Associates, Inc. 
5018 First Avenue, North 
Boston, Mass. 
Joseph H. Bertram & Company, Inc. 
570 Hillside Avenue 
~ Needham Heights 94, Mass. 
- s F : ‘ ; Buffalo 6, N. Y. 
5 Basic Cylinder Designs Meet A. W. Johnston Co. 
Every Pumping Requirement ' 202i Clinton St. 
. Calgary, Alberta 
Harvey Carruthers, Limited 
122 17th Avenue, S.E. 
Charleston 1, West Va. 
White Industrial Sales and Equipment Company 
1033 Quarrier Bldg. 
Chicago 6, Ill. 
Fuente and Webster Inc. 
549 West Randolph St. 
Cincinnati 2, Ohio 
White Industrial Sales and Equipment Company 
140 West Sixth St. 
Clearwater, Fla. 


Gaulin Triplex Pumps Beni om 


Cleveland 15, Ohio 


Increase Your . 2a 


Detroit 36, Mich. 


s 7 peg 
Pumping Capacity, Oe a eects 
. | Bate 
Extend YourPumping Civics 
: Houston 2, Texas 
Edward Soph Company 


Pressures... ec 


Avels Sales & Engineering Co. 
1407 E. Riverside Dr. 





Reduce Operating and Los Angeles 39, Call 
2901 Rowena Avenue 


Paching ads screw sl Maintenance Costs, Too! =—_—_inmenpaiiz?. ition. 


stuffing box 620 Plymouth Bldg. 


Gaul H Montreal 9, P. Q. 
aulin orizontal Triplex . Richardson Agencies Ltd. 
. ' _— ‘ Pumps handle large 640 Laurentian Bivd., Suite 4 
: volume of all types and densities of fluids. Rugged, Postal Address: P. O. Box 2, Station O, 
° treal .Q. 
i= | compact and dependable, they provide long serv- pscrwae gt ‘deveoy 
ice life at minimum maintenance costs in transfer Frederick E. Herstein & Associates 
. : ° 7 Y Benninger Building 
metering and spray drying applications. 1429 Route 22 
° ‘ P ° Mountainside, N. J. 
Horizontal Design provides well area separating New York City 24, N. Y. 
product from crank case. wus 
Well Area can be gasketed fo intaining st Gatiand 11, Colferato 
gasketed for maintaining ste- E. Mi Undecwccd Gad Canney 
rility .. . or for inert compatible chemicals (gases 4385 Piedmont Ave. 
J . P P micals (gases Philadelphia, Pennsylvania 
or liquid) for hazardous materials. R. W. Fox Company 
' : if ; , P.O. Box 196 
Gaulin Cylinder can be disassembled in minutes. Newtown Square, Pa. 
= er 3 Pittsburgh 22, Pa. 
Capacities from 50 to 6500 GPH . . . pressures White Ind. Sales and Equipment Co. 
2 ‘ 2 612 Farmers Bank Bldg. 
from 500 to 12,000 psi. Pertiand 14, Oregon 
: : . The Burhans-Sharpe Co. 
Write for Bulletin P-55. At the same time ask for Weatherly Building 7 


GTA ... Gaulin Technical Assistance . . . for ex- St. Louis 8, Missouri 
Wharton L. Peters Machinery Company 


perienced advice and factual data on the best 3863 West Pine Blvd. 
’ ngton 
method to move or blend your product. te bomen deena og 
1731 First Avenue, S. 
Toronto, Ontario 
Ball ane, re inserted Richardson Agencies Ltd. 
164 Bentworth Ave. 
Postal Address: P. O. Box 8, Station T. 
Toronto 19, Ontario 
Tulsa, Oklahoma 
Edward Soph Company 
202 East 1 8th St. 
Vancouver 10, B. C. 
Harvey Carruthers, Limited 
9 East Broadway 
West Hartford 7, Conn. 
Joseph H. Bertram & Company, Inc 
998 Farmington Avenue 


Poppet Valve, stainless steel 


71 Garden Street, Everett 49, Mass. 
World’s largest manufacturer of stainless steel 


reciprocating, rotary, pressure exchange pumps, 
Ball valve, removable seats dispersers, homogenizers and colloid mills. 
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EQUIPMENT DEVELOPMENTS . . . 





SCRUBBER for aluminum plant 
cleans 100,000 cfm. tar-bearing gas. 


streams also contain a consider- 
able amount of tar derived from 
electrode binding materials, as 
well as fluoride particulates. 

In all, Aluminum Co. of Can- 
ada has installed six floating- 
bed units, each of 100,000-cfm. 
feed capacity. Absorption effici- 
encies can range upwards of 
90% at a pressure drop of 4 in. 
H,O, according to this firm, 
solids-collection efficiency var- 
ies between 95 and 100%. Out- 
standing feature though, says 
Aerotec, is that the scrubbers 
do not become plugged, even 
when handling sticky agglomer- 
ates. 
> Many Impingement Targets— 
Feed gas to be cleaned travels 
upward through the floating 
bed, countercurrently to liquid 
flow from the distributors. Liq- 
uid, gas and particulates im- 
pinge and mingle vigorously at 
the spherical surfaces. 

Adjustment of the flow rate 
of recirculating liquor controls 
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operation over a wide range of 
throughputs. Particulates and 
absorbed chemicals are tapped 
off at the unit’s bottom. If re- 
quired, increase in depth of the 
floating bed can up over-all effi- 
ciency, with only a moderate re- 
sultant rise in pressure drop. 

Liquor makeup rates vary to 
some extent with the kinds of 
gases being absorbed, or with 
the incoming solids concentra- 
tion. In the Canadian applica- 
tions, about 0.25 gal. liquor will 
treat 1,000 cu. ft. incoming gas. 
> Materials and Sizes—Aerotec 
offers their floating-bed scrub- 
bers with body and gridwork 
fabricated of virtually any con- 
struction material—from wood 
and plastic to lead-lined steel. 
The spheres, which can vary 
considerably in size and density, 
are normally 14 in. in diameter 
and fabricated of special plas- 
tics. 

Standard capacities available 
range from 1,500 cfm. (2 ft. dia. 
by 10 ft. height) to 40,000 cfm. 
(10 x 32 ft.).—Aerotec Indus- 
tries, Inec., Industrial Div., 
Greenwich, Conn. 106A 


Heat Exchanger 


Economical unit is immune 
to thermal shock. 


Developed for limited-volume 
heating or cooling require- 
ments, a new heat exchanger 
employs a single piece of im- 
pervious graphite for the heat- 





For More Information .. . 


about any item in this 
department, circle its 
code number on the 


Reader Service 


postcard (p 231) 











transfer cylinder. Heating and 
cooling passages are drilled 
parallel to each other. 
Corrosives contact only the 
graphite, which possesses a 
thermal conductivity of 1,020 
Btu./(hr.) (sq.ft.) (°F./in.). 
Temperatures to 340 F. are 
accommodated at pressures to 
75 psig. hydrostatic.—Falls In- 
dustries, Inc., Solon, Ohio. 108A 


Aluminum Couplings 


Join sections of steam- 
traced piping. 


Available in 10 sizes—to ac- 
commodate all sizes of alumi- 
num steam-traced pipe—Alcast 
Perfect couplings feature easy 
assembly and leakproof con- 
struction. 

Model 100 is bottom-tapped 
for intermediate condensate 
drainage. Model 100-FE is 
drilled and tapped for steam in- 
let in condensate drainage. And 
Model 100-B, with steam section 
blank, provides for connection 
with untraced piping or special 
equipment. — Alcast Fittings, 
Claymont, Del. 108B 


Bag Filter System 


Sound waves quickly clean 
glass filter bags. 


Claimed by the manufacturer 
to be more efficient than electro- 
static filters, the new Dracco 
“Sonoclean” glass-bag filter 
system effectively removes dust 
from dry, hot industrial gases. 
Feature of the system are the 


Equipment Developments 
Continues on page 111. 
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At Shell Haven 
Stone & Webster 


Engineers 


Provided 
High 
Quality 
Products, 
High 
Efficiency 


At Shell Haven, England, Stone & Webster Engineering Limited 
designed and constructed for Shell Refining Company Limited a distil- 
lation unit of advanced design to process 80,000 BPSD of Kuwait crude. 

The process design represents the joint effort of Stone & Webster 
and Bataafse Internationale Petroleum Maatschappij and provides for 
flexibility in the type of feedstocks, close fractionation of products to 

Stone & Webster rigorous specifications and high heat recovery reducing fuel consump- 
adds profits to tion below 1.5 per cent of the charge rate. 

A substantially duplicate unit, engineered by Stone & Webster, has 
been built at Cardon, Venezuela based on this process design. 

For information concerning how Stone & Webster can be of service 
to you on your next engineering project, please write or call our 
nearest office. 


your project 
through engineering 
economies and 
plant efficiency. 


STONE & WEBSTER ENGINEERING CORPORATION 
Affiliated with STONE & WEBSTER ENGINEERING LIMITED (LONDON) 


New York e« Boston e« Chicago « Pittsburgh « Houston e¢ SanFrancisco « Los Angeles ¢« Seattle + Toronto 





NEW! WESTFALIA SAMN-15007 Automatic De-Sludger 

















SIMPLE — Only two e 
more parts thanincon- @ 
ventional disc bowl...no @ 
nozzles, valves, bolts, 

or springs to compli- 


cate assembly and 
disassembly. 





NEW DRIVE—Heavy duty 40 hp 


+ “BIG SAM” for Continuous 
+ High Capacity Clarification 
Samy! 


..- with Automatic Sludge Ejection 
>» CONTINUOUS 





“Around-the-clock” operation—up to six weeks, depend- 
ing on product...up to 8000 gph capacity. 
, » AUTOMATIC 


De-sludging cycle controlled by timing unit...choice of 
complete or partial de-sludging. 
> SANITARY 


Same design as “BIG SAM” 


Stainless steel construction throughout bowl and all other 
...with all of the same 
advanced features. 


liquid and sludge contact parts... bowl designed for com- 
plete self-cleaning...CIP cleaning possible. 
> PRESSURE DISCHARGE 
Performs 
all of the versatile operations 
of its “big brother”. Conven- 


Built-in pump discharges effluent free of entrained air. 
tional gear drive with flange- 
type motor. 


Write for Bulletin on “BIG SAM” 
WESTFALIA 
SEPARATOR 








CENTRIG©O 


1ncoRrRPORATED 
75 WEST FOREST AVENUE, ENGLEWOOD, N.J. ¢ Phone LOWELL 9-0755 
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sonic generators, of low audible 
frequency, that clean the filter 
bags by making them vibrate in 
an undulating motion, without 
flexing. 

With recent improvements in 
filter design, Sonoclean extends 
the low operating and main- 
tenance costs of cloth filtration 
methods to many difficult dust 
and fume problems. Two recent 
installations are collecting all 
visible dust from the waste 
gases of rotary cement kilns.— 
General American Transporta- 
tion Corp., Chicago, Hl. —108C 


Ideal for areas inaccessible 
to wheeled vehicles. 


Goodyear’s portable fire 
pump, a new positive-displace- 
ment unit, is both self-priming 
and operable in any position 
without loss of prime. Check 
valves are not required. The 
pump handles water with sus- 
pended abrasives at a suction 
lift of 28 ft. while delivering 50 
gpm. at 100 psi. 

A two-cycle gasoline engine is 
mounted with the pump on an 
aluminum skid. Weighing only 
50 |lb., the combination can be 
easily carried by one man. Four- 
cycle engines are also available 
for delivery on special request. 
Goodyear Pumps, Inc., New 
York, N. Y. 111A 


Metering Pumps 


Air or other gas drives 
explosion-proof unit. 


Applications of Servo Gauge 
pumps include simple metering, 
flow ratio control, process-vari- 
able control and multiple pro- 
portioning. These new equip- 
ment items are pneumatically 
controlled and powered. 

Use of dual check valves and 
the absence of bearings and 
linkages assure continous and 
dependable accuracy—cylinder- 
piston and pump-plunger posi- 
tioning accuracy fall within 
0.002 in., repeatedly. Maximum 
capacities range, with various 
models, from 0.12 to 82.5 gph. at 
discharge pressures to 5,000 psi. 
Control discharge is linearly 
proportional to a 3- to 15-psig. 
signal. Normal operating gas 
pressure is 80 psig.—Associated 
Control Equipment, Inc., Corao- 
polis, Pa. 111B 


Ball Valve 


Company develops new line. 
Two designs available. 


Hills-McCanna is making a 
play for a slice of the lucrative 
ball-valve market with introduc- 
tion of their new two-model line. 
One model has top-entry design, 
the other bar-stock. 

According to Hills-McCanna, 
the top-entry ball valve is the 
only ball valve that combines 
features of two-way flow, top 
entry for inline maintenance, 
minimum pressure drop, quick 
opening and a _ self-adjusting 
seat for extended life. The lat- 
ter feature—self-adjusting seat 
design—assures maintenance of 
driptight shutoff. 

As slight wear occurs spring 
pressure on ball forces it fur- 
ther into the wedge formed by 
the interchangeable and_ re- 
placeable seat. 


CHEMICAL ENGINEERING—December 14, 1959 


. . . EQUIPMENT DEVELOPMENTS 


Design of the bar-stock ball 
valve features a_ prestressed 
seat, of either Buna N or Teflon 
resin, that actually seals tighter 
as line pressure’ increases. 
Seats on the bar-stock unit are 
also interchangeable and _ re- 
placeable. The stem of this 
model cannot blow out of the 
valve under pressure. 

Both models are offered with 
bronze, cast steel and stainless 
construction. Temperature limi- 
tation is 350 F.; pressures to 300 
psi.—Hills-McCanna Co., Chi- 
cago, Ill. 111C 


Computer 


Compact machine has many 
big-computer features. 


A small, transistorized com- 
puter, capable of performing 
more than 100,000 calculations 
per minute, requires little more 
space than the average desk or 
drafting table. Known as the 
IBM 1620 Data Processing Sys- 
tem, the unit operates under di- 
rection of an internally stored 
program of instructions. 

Magnetic-core storage capac- 
ity is 20,000 digits. Variable 
field length, immediate acces- 
sibility, and paper tape and elec- 
tric typewriter input and output 
are among other features. 

Availability of two advanced 
programming systems and a 
comprehensive library of mathe- 
matical and statistical routine 
simplifies programming. Specific 
programs for the petroleum in- 
dustry, public utilities and opti- 
cal firms are available. Rental 
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SILICONE NEWS from Dow Corning 


Knock-Out Drops For Foam! 


Control Foam in Any Type of System 
with Low Cost Silicone Defoamers 


Does foam occur in your process operations? Chances are you can keep 
it under control at all times with a Dow Corning silicone defoamer. Job- 
proved in virtually every industry . . . petrochemical, textile, paper, paint, 
food and many others... Dow Corning silicone defoamers knock down 
the most violent and persistent foam. 
and boil-overs. Reduce fire hazards. Cut waste and clean-up costs. 


Eliminate processing slow-downs 


And Dow Corning silicone defoamers are 
amazingly effective in minute quantities. 
For example, just 1 ounce of a Dow Corn- 
ing silicone defoamer prevents foam in 
31.250 pounds of dog shampoo, in 59,110 
pounds of wire drawing solution, and in 
62.500 pounds of paper coating solution 
. are similarly effective in defoaming 
adhesives. latices. caustic liquor, soap. var- 
nish, emulsion paints and coatings, cutting 
oils, petrochemicals, food products 
many. many others. 


Dow Corning’s continuing research study 
of foam and its control has brought about 
the availability of silicone defoamers as 
emulsions for different 


AVAILABLE IN HANDY SPRAY CAN compounds and 


Your nearest Dow Corning office is the 
number one source for inforiation 
and technical service on silicones. first in 


ET ii tetelal 1-3 


ATLANTA BOSTON CHICAGO 


CLEVELAND DALLAS 


IN PAPER SIZING 


types of production systems — and in 
handy spray cans for split-second defoam- 
ing of smaller batch processes. Settle your 
foam problems once and for all time with 
a Dow Corning silicone defoamer. A gen- 
erous trial sample is yours for the asking. 
Indicate your problem and system — oil, 
aqueous, nonaqueous, food product, or any 


other. Write Dept. 2624 for a rapid reply. 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


LOS ANGELES NEW YORK WASHINGTON, D. Cc. 
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PROCESS FILTERS 


Process-Bowser Filters offer broad range fulfillment of pro- 
cess industry needs, utilizing all types of filter media. Avail- 
able in special alloy tank materials and fittings. Control instru- 
mentation for manual operation or any degree of automation. 


MODEL H units to 2000 sq. ft. provide 
capacities for large processing plants. 


MODEL HL 


Available in units to 
200 sq. ft. of filter 
area, the HL models 
offer advantages in 
eost reductions thru 
time and labor savings 
heretofore not avail- 
able with horizontal 
leaf designs. 


MODEL VB units to 600 sq. 
ft. include bottom drop 
feature for heavy cake 
unloading. 


EASY-ACCESS VERTICAL 
TYPES CONSERVE SPACE 


Compact design coupled 
with thrifty filter leaf ar- 
rangement for continuous 
filtration provides units of 
desired capacity occupying 
a minimum of floor space. 
Convenient pipe connec- 
tions make installation 
quick and easy. 


chan. uaa 


MODEL HB units to 400 sq. ft. 
meet most batch recovery needs. 


A 40 sq. ft. Model 
HL is capable of doing 
a job in less time than 
most filters double its 
size. One-man clean- 
out access speeds resi- 
due removal for added 
time savings and at- 
tendant operating 
economy. 


MODEL V units to 600 sq. 
ft. include power-lift 
covers and efficient cake 
vibrating and sluicing 
devices. 


p DIVISION i MAF , INC. ... FORT WAYNE, IND. 
)  <_—_s 
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SALES ENGINEERING AND SERVICE 
OFFICES IN PRINCIPAL CITIES 


Liquid Control Specialists Since 1885 


BOMAER 


FILTERS 


UNEXCELLED PROCESS 
INDUSTRY FILTRATION 
FOR THESE AND SIMILAR 
APPLICATIONS ... 


CLARIFICATION 
RECOVERY 
TREATMENT 
POLISHING 
SEPARATION 
SANITATION 
DISPOSAL 


MODEL HL FEATURES 
4 to 15 minutes, one-man 
cleanout. 


Availability with choice of 
several filter media. 


Application-engineered vari- 
ables to meet requirements. 


PROCESS-BOWSER 
APPLICATION ENGINEERING 
ASSURES COST-CUTTING 
OPERATIONAL EFFICIENCY 


MORE FACTS? 
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For flow rate plus clarity 


Hyflo Super-Cel has the right 


combination of large and fine particles. Heavily used in chemical 


processes such as caustic soda production. 
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For fast flow rates 
545 has a higher proportion of 
coarse particles. Frequently 
used for clarification of resins 
and other viscous liquids. 


Celite 














For maximum clarity— F ilter- 
Cel has a relatively fine par- 
ticle size distribution. Used in 
producing lard, salad oil, other 
hydrogenated oil products. 








In diatomites, Johns-Manville precision processing works for you 


Celite has the exact grade for every filtration need 





from fast flow rate to maximum clarity 


Study samples of various filtration 
grades of Celite* diatomite with the 
unaided eye. Rub them between your 
fingers. One grade looks, feels very 
much like another. 


Then compare these grades under 
the microscope. Each has its own dis- 
tinctive particle size distribution. Each 
is precision-milled to fill the most 
exacting filtration requirements, rang- 
ing all the way from maximum flow 
rate to maximum clarity. 


JOHNS-MANviLLe Jf 


Celite 545, for example, with a higher 
proportion of large to fine particles, is 
used to remove large suspended im- 
purities at maximum flow rates. Hyflo 
Super-Cel® has a balanced particle 
size distribution, combines good liquid 
clarity and moderate flow rate. But 
Filter-Cel® has a much higher ratio of 
small particles, is tailored for use 
where high clarity outweighs flow rate. 


Whatever your filtration problem— 
Johns-Manville can furnish the “right’’ 


grade for the job. You have a choice 
of 9 intermediate grades plus many 
special grades. Each comes from the 
largest and purest commercially avail- 
able deposit. Each is processed and 
graded at the same plant under the 
same uniform conditions. 


For information on specific filtration 
or mineral filler problems, talk to your 
nearby Celite engineer, or write to us. 
Johns-Manville, Box 14, N.Y. 16, 
N. Y. In Canada, Port Credit, Ont. 


*Celite is Johns-Manville’s registered trademark for its 
diatomaceous silica products 


Ropucts 


December 14, 1959—Cuemicat ENGINEERING 





ANNOUNCES THE 


TRANSCOPE 


INDICATOR 


Where recording function is not required, the 90K Indicator 
incorporates all other features of famed 90] Recorder. 








The new 90K Series pneumatic 
Dial Indicator brings you TRAN- 
SCOPE efficiency . . . with the initial 
economy of process variable indica- 
tion only. It can be quickly inter- 
changed with the TRANSCOPE Re- 
corder, thanks to plug-in connec- 
tions. 90K features include: 

@ Color-coded target-type pointers 
against full 10’ scale—for excep- 
tionally easy reading. 

@ Powerful “Servomatic’” powered 
pointers—assure precisely accu- 
rate pointer positioning. 

@ Front-of-panel control response 
settings give results at a glance. 


*Reg. U.S. Pat. Off. 


@Same standardized components 
as in the 90J Recorder—minimum 
parts inventory necessary. 

@In a control station, continuous 
indication of set, process and 
valve pressure. 

Optional features include: indication 

of a second variable on a separate 

dial; Cascade switch for pneumatic 
set control; electric or pneumatic 
process alarms. 

For full details, call your Taylor 

Field Engineer, or write for Catalog 

98347. Taylor Instrument Com- 

panies, Rochester 1, New York, or 

Toronto, Ontario. 


Front of Panel Adjustments. Cain, Reset 
and Pre-Act* response adjustments can be 
changed where you see the results while 
making the change. 


Servo-operated Pointers are positioned 
with 150 times greater power than with 
conventional bellows, which also permits 
one or two high-low process alarms — 
electric or pneumatic. 


PLUG-IN Connections. The main s!ide, in- 
cluding indicator and set point transmit- 
ting mechanism, is removed by ioosening 
one holding screw. 


aylor Lnstruments MEAN ACCURACY FIRST 
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AT DAVISON CHEMICAL LTD. 


Aldrich pumps tame highly abrasive, corrosive 
slurry in high pressure spray drying operation 


When Davison Chemical Ltd. built 
its new plantin Valleyfield, Quebec, 
for the production of petroleum 
catalysts, a major problem was to 
find a pump that (1) had the abra- 
sion and corrosion resistance to 
stand up in a continuous high 
pressure process without down- 
time or excessive maintenance and 
(2) could maintain the steady 
pumping pressures necessary to 
control particle size, density and 


porosity of the spray dried product. 


What was done: Davison Chem- 
ical engineers called on Aldrich 
for help and the result was the 
special valve design shown. After 
two years of continuous operation, 
the Aldrich pumps continue to 
deliver constant pressure without 
major overhaul. The General 
Manager of the plant reports: 
“We are quite pleased with the 
performance of these pumps.” 


How Aldrich can help you: 
Solving special pumping prob- 


the toughest pumping problems go to 





Special nylon ball valve 
construction and _ stainless 
steel fluid-end eliminates 
maintenance problems in 
handling silica gel at 
1800 psi. 


lems for the chemical industry is 
the most important work we do. 
We would welcome the oppor- 
tunity to discuss your specific 
problems ...no matter what the 
liquid or slurry, or how high the 
pressures. Standard Aldrich Pumps 
range from 25 to 2500 hp. Pres- 
sures to 30,000 psi. See our insert 
in Chemical Engineering Catalog 
for condensed data. Aldrich Pump 
Company, 3 Gordon Street 


Allentown, Pennsylvania. 
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Keys to better catalysis 
... NORTON Ceramic Catalyst Carriers 


In modern chemical and petrochemical 
process reactions, very often the choice of 
proper catalyst carriers is as critical a fac- 
tor as selection of the catalysts them- 
selves. And time and again, NORTON 
Ceramic Catalyst Carriers have proved 
the best choice both for efficiency and 
economy. 

It’s more than just a question of a qual- 
ity product. There’s a personal equation 
involved — the Norton Man. He brings 
to chemical engineers the benefits of 
NORTON COMPANY ’S years of experience in 
the chemical and petrochemical fields as 
well as the end products of its advanced 
manufacturing and quality control 
methods. He understands the problems 
involved. And, backed by NORTON 
COMPANY’S extensive research and engi- 
neering facilities, he’s well qualified to 
help in their solution. 

Whatever the feedstock or thermal 


conditions involved . .. whether reaction 
is in the gaseous or liquid phase... 
whether the carrier is to be coated or im- 
pregnated with the active agent, he’s 
ready to suggest the specific NORTON 
product that will do the job best. He also 
knows that every NORTON Carrier gives 
chemical processors the assurance of high- 
est uniformity. From lot to lot — in any 
quantity — size, weight, porosity, pore 
diameter and purity are held to close tol- 
erances that assure precise duplication of 
results. 

Take advantage of the service the 
Norton Man represents. Let him help you 
to meet catalyst carrier specifications 
exactly. It’s the simple practical way to 
insure maximum catalyst activity and life 
... to keep catalyst costs low... to get 
optimum yield from your process. Write 
NoRTON ComPANY, Refractories Division, 
512 New Bond Street, Worcester 6, Mass. 





WIDE RANGE OF TYPES AS FOLLOWS 





Shapes Materials 
Spheres Alumina 

Rings Silicon Carbide 
Pellets Fused Magnesia 
Granules Zirconia 


Powders Silica, Zircon 
M H 1 





Spinel, etc. 





Porosity — from 10% to 50% 





Surface Area — from less than 
1 to 70 m2/gram* 





*BET Method 


WNORTONF 


REFRACTORIES 
Engineered... R ... Prescribed 





Making better products ...to make your products better 
NORTON PRODUCTS Abrasives © Grinding Wheels Grinding Machines * Refractories » Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives » Sharpening Stones + Pressure-Sensitive Tapes 
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what do you need 
Taue-laue-lesfer-ye-teli— 
speed drive? 


Better Regulation! 





Compactness! 





714 hp Ajusto-Spede Drive 


Common motor-drive hous- 
ing for units up to 744 hp 
saves space — can be foot- 
or flange-mounted. Larger 
sizes up to 100 hp with in- 
dividual motor and drive 
housings mounted integrally. 


Less Maintenance! 





The Louis Allis AJUSTO-SPEDE® drive 
is more compact, precise, and trouble-free 


Here’s an adjustable speed drive that allows truly 
precise machine operation. Speed regulation is auto- 
matic and stepless — results in faster, more efficient 
production at lower cost, with less waste, and minimum 
wear on equipment. 


These and other benefits are yours when you use the 
improved Louis Allis Ajusto-Spede drive. For example, 
it can be set before or during operation to deliver any 
desired speed within its range. Its exclusive tachometer 
feedback circuit monitors the output speed and auto- 
matically corrects speed and holds it regardless of load 
changes. 


This improved drive requires minimum maintenance. 
Its stationary field has no brushes, commutators, or 
slip rings to cause trouble. The source of power is an 
equally trouble-free standard a-c squirrel cage motor. 


®Ajusto-Spede is a registered trademark of the Eaton Mfg. Co. 


MANUFACTURER OF ELECTRIC 


The cast-iron housing keeps out dirt, chips, and mois- 
ture — resists corrosion. 


The compact Ajusto-Spede also saves space. Integrally- 
mounted motor and drive simplify handling ~— can be 
easily adapted for installation on new or existing ma- 
chines. Controls can be mounted at the machine or any 
other convenient position. 


The Louis Allis Ajusto-Spede drive is the practical 
solution to almost every application that requires de- 
pendable, easily controlled adjustable speed. It is the 
answer to precise operating speeds for machine tools, 
process machinery, test equipment, windups, conveyors, 
printing presses, and other equipment. Contact your 
Louis Allis District Office for information and applica- 
tion help. Or write for bulletins 2750 and 2800 — The 
Louis Allis Co., 447 E. Stewart St. Milwaukee 1, Wis. 


LOUIS ALLIS 


MOTORS AND ADJUSTABLE SPEED ORIVES 


AS-109 








TAIL GAS OR 


RAFFINATE PRODUCT 


RICH 
SOLVENT 


STRIPPER 
fe} 
DESORBER 


LEAN SOLVENT 
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SOLVENT 


2 


CLEAN 











PITTSBURGH GRANULAR 
CARBON BEDS 


Improve Solvent Extraction and Absorption 
Efficiency with PITTSBURGH ACTIVATED CARBON 


Our technical representatives will be glad to 


Does your process utilize acids, alkalies, amines, 


CHEMICAL, ENGINEERING 


glycols or other costly solvents which must be re- 
circulated for repeated use? If so, you can main- 
tain higher solvent selectivity and efficiency, and 
eliminate sewering a side stream by circulating 
the solvent through a bed of PiIrrsBURGH Granu- 
lar Activated Carbon. 

In butadiene manufacture, for example, Prrrs- 
BURGH Activated Carbon is used to reduce the 
accumulation of organic contaminants in a recir- 
culating stream of cuprous ammonium acetate. 

In the same manner, recirculating streams of 
amines used in gas purification are kept free of 
contamination with PirrsBURGH Granular Car- 
bon. Often, it is only necessary to carbon treat a 
portion of the solvent stream to remove accumu- 
lated organic contaminants. 

Use of PittsBuRGH Activated Carbon in this 
manner results in: 


1. Increased selectivity and capacity of the solvent. 
2. Reduced solvent make-up or cost of reclaiming. 


3. Elimination of foaming in evaporators or dis- 
tillation towers. 


4. Reduction of corrosion and maintenance. 


5. Improvement of quality of end product. 


December 14, 1959 


evaluate and advise whether or not such improve- 
ments are possible in your system. * Write today 


for more information . . . or a visit from a PiTTs- 
BURGH technical representative. 


* * * 


Send for Booklet 


Describes types and various applications of PITTSBURGH 
Activated Carbons in both liquid and vapor phase adsorp- 
tion. For your free copy, write to Dept. V. 
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NOW-a constant-volume, 
compact fabric dust collector! 











’ 
AAF’s new Model B 
| el 
This new AAF unit answers the need for a compact 
dust collector capable of handling heavy dust loadings 
of materials of varying nature—with a constant pres- 
sure drop that assures accurate control from most dust 


sources. Check these important features of the new 
AMERjet: 








1. FEWER FILTER BAGS—A 10,000-cfm AMERjet 
contains only twenty-six 21-ft. bags compared with 
200 for a conventional unit of the same height. 


2.GREATLY REDUCED SPACE REQUIREMENT— 
Requires just half the area utilized by tube-type 
or flat-envelope cleaning units! 


3.SUPER RUGGED DRIVE—Allows bag cleaning 
mechanism to operate even under extreme dust 
loadings. 


4, MAINTENANCE REDUCED—All housing and hop- 
per panels are of galvanized construction, need no 
painting. Only two points for semi-annual lubrica- 
tion. Complete set of bags replaced in one morning. 


5. MODULAR DESIGN—AMER jets can be intercon- 
nected for large installations. This allows servicing 
of any unit without shutting down system. 


6. JOBSITE CONSTRUCTION REDUCED—No special 
shipping problems. All sizes fit standard highway 
trailers. 

For complete information on the new Model B 

AMERjet, write for Bulletin 279C. Address: Mr. 

Robert Moore, American Air Filter Company, Inc., 

326 Central Avenue, Louisville, Kentucky. 


pV & ne A Litter 


BETTER AIR 


IS OUR BUSINESS 
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Don't Price Yourself Out of the 
PLUS Features You Get with 


SQUARE D CONTROL CENTERS 
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industrial construction 
All outer surfaces and struc- 
tural parts are 12 gauge 
steel. Corner channels, cross 
members and doors are 
formed on special dies for 
maximum rigidity. Rust-re- 
sisting finish— phosphatized 
plus baked enamel. 


“ik 


GET THE COMPLETE STORY 


BULLETIN SM-244 gives detailed informa- 
tion on all of the “plus” advantages you get 
when you specify Square D motor control 
centers. Send for acopy. Square D Company, 
4041 North Richards St., Milwaukee 12, Wis. 


Saves space 

Unit heights in 3-inch incre- 
ments—an exclusive Square D 
advantage which permits use 
ofunits with minimum heights, 
eliminates the wasted space 
typical of modular systems. 


Liberal wiring space 
Wiring channels arelarge 
and accessible. No wire 
fishing through narrow 
passageways — wires can 
be laid in position — less 
costly installation. 


Built-in safety 

Units are metal-enclosed 
to confine damage should 
a fault occur. Unit side 
plates are permanently 
attached—can't be ac- 
cidentally discarded. 
Switch-type units have 
visible blade discon- 
nects for added safety. 


Extra control flexibility 
A variety of removable 
panels accommodates up 
to four oil-tight push 
buttons and pilot lights. 


Tubular vertical buses 

Another Square D 
‘“exclusive’’— inherently 
stronger—greater cooling 
surface. Extra-wide spac- 
ing between phases 
gives added “break- 
down” protection. Plug- 
in stabs are silver-plated 
copper backed by steel 
springs — give high pres- 
sure low resistance con- 
tact at all times. 


SQUARE J) COMPANY 


_ wherever electricity is distributed and controlled 
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AT FISCHER & PORTER CO. 


... A Partnership in Quality 
MAKES POSSIBLE A NEW FLEXIBILITY tauons 
IN FLOWMETERING 


Fischer & Porter, noted for their quality metering devices, 
manufacture Magnetic Flowmeters used by all industries where 
. , YOU GET ALL THIS IN PHOENIX FLANGES: 
accurate flow measurement is required. Accuracy can be held, Forged Steel. Shot Blasted. 
to plus or minus 1% even under the most difficult operating = @ Full A.S.A. Specifications—Carbon Steel 


and Alloy. 

conditions. At their plant in Hatboro, Penna. their design, _@ Spot-faced Bolting Surfaces, Extra Fine 

: . : : Facings, Accurate Threading and 
engineering, production and purchasing departments all Protective Coating 

‘ : si ’ ° : @ Serrated Gasket Surface Finish Is Standard 
demand quality and service. That’s why Phoenix pipe flanges On ALL Flanges With Raised Facings 
@ Precisely Machined Welding Bevel 
P ’ . @ Special Facings, Bores, Drilling, Threading 
Specify Phoenix too. You can’t buy a better flange. and Special Machining 


have been specified and relied upon for years. 


Leading Manufacturers of Pipe and Tank Flanges and Commercial Forgings 


FLANGE AND FORGING DIVISION 


PHOENIX MANUFACTURING COMPANY 
PHOENIX DIVISION — UNION TANK CAR COMPANY 


CATASAUQUA, PA. + JOLIET, ILL. + FOUNDED 1882 





PHOENIX DIVISIONS: FLANGE AND FORGING CIVISION, STEEL MILL 
DIVISION, HORSESHOE PRODUCTS DIVISION, FABRICATING REBAR DIVISION 
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A 300 hp, 360 rpm, 2300 volt, 1.0 power factor E-M Direct-Connected Synchronous 
Motor driving a 3-stage compressor providing air for a soot blower in a large chemical plant. 


What every new compressor should have 


@ Nicest thing you can do for a new large compressor 
is to couple an engine-type synchronous motor to it. 
There’s no better way to assure a most economical, re- 
liable and trouble-free drive. Look at the advantages: 


1. HIGH EFFICIENCY conversion of electric power to mechanical power 
by synchronous motors... resulting in minimum electric power cost 
operation of the compressor. 


2. POWER FACTOR CORRECTION by unity or 0.8 leading power factor 
synchronous motors... supplying leading reactive kva to improve 
plant power factor: and further reduce power costs, save money on your 
power bills. 


3. DIRECT-CONNECTED synchronous motors save valuable floor space 
and require minimum maintenance. 


4. SIMPLE STARTING at full! voltage is suitable for most direct-connected 
synchronous motor compressor applications. Or you can use E-M-invent- 
ed part-winding starting where starting limitations are severe. E-M 
starting arrangements are low in first cost and maintenance cost. 


1200-TPA-2136 
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And there’s nothing nicer for your compressor than 
an E-M Direct-Connected Synchronous Motor. E-M, 
pioneers in the development of synchronous motors 
and control, have over 40 years’ experience in the 
design of synchronous motors incorporating desirable 
characteristics and features such as those above. 

Let the E-M specialist engineer team design a 
smooth-running, modern drive unit to meet the re- 
quirements of your new compressor application. For 
complete information on E-M Synchronous Motors 
and their application in your plant, consult your nearest 
E-M sales engineer. And write for the issue of the E-M 
Synchronizer titled “The ABC of Synchronous Motors’: - 


ELECTRIC MACHINERY MFG. CO. 
MINNEAPOLIS 13, MINNESOTA 














BIG 


SMALL 


FLEXIBLE TUBING 
ANSWERS 
TO TOUGH PROBLEMS 


The flexible metal tubing assemblies on this 
page give an indication of the scope of facili- 
ties at Anaconda Metal Hose for designing 
and manufacturing tubing answers to tough 
problems. 

The big 1614-foot, 8-inch diameter tube 
in stainless steel at the left was built for 
handling liquid oxygen in missile ground 
handling equipment. In the photo below, 
left rear, are two stainless steel connector 
assemblies—14-inch and 10-inch I.D.—also 
used in handling liquid oxygen. 

From such assemblies down to the tiny 
14-inch I.D. Vibration Eliminator shown in 
the foreground at the bottom of the page, 
the variety of flexible hose assemblies—in 
size, material, and design—is almost infinite. 
FREE TECHNICAL SERVICE. Anaconda Metal 
Hose specialists are constantly working with 
design engineers on special flexible connec- 
tors and hose to meet new problems. Having 
broad experience working in stainless steel, 
other steel alloys, Monel, copper alloys, alu- 
minum, and Teflon,* they can save you con- 
siderable time and money in designing the 
flexible connector best suited for your needs. 

Our specialists are available to you through 
Anaconda Metal Hose representatives in 
leading cities — see listing “Metal Hose” in 
the Yellow Pages. Or write: Anaconda 
Metal Hose Division, The American Brass 
Company, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New To- 


ronto, Ont. *Registered trademark for Du Pont fluorocarbon resins. 
59130 
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1 — The Sulphur Industry 
il — Shipping Molten Sulphur 
Ill — Handling and Storage of 
Molten Sulphur 
IV — Analysis of Sulphur 
Appendix — Physico-Chemical 
Properties of Sulphur 
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Practical Guidance on the 
Handling, Storage and Use of Sulphur— 


SOLID OR MOLTEN 


Old hands, accustomed for years to han- 
dling Solid Sulphur, will need little advice, 
if any...unless Molten Sulphur is to be in 
the picture for the first time. In this case, 
our experience with and knowledge of Mol- 
ten Sulphur may be helpful. 


But new plants entering the Sulphur-con- 
suming picture for the first time should find 
our service of considerable help regardless 
of the kind of Sulphur used. One facet of 
this service consists of a well-documented 


and well-illustrated 5 section Manual cov- 
ering all phases of the handling, storage 
and use of Sulphur, both solid and molten, 
plus useful information on sampling, ana- 
lyzing, and broad properties of Sulphur. 


As a preliminary to any service in person 
you may require—and which we shall be 
glad to provide—would you like to have a 
copy of this Manual? Please write us on 
your company’s letterhead and address your 
request to our Sales Department. 


TEXAS GULF SULPHUR COMPANY 


75 East 45th St., New York 17, N. Y. / 811 Rusk Ave., Houston 2, Texas 
Sulphur Producing Units: Newgulf, Texas * Spindletop, Texas * Moss Bluff, Texas 
e Fannett, Texas * Worland, Wyoming « Okotoks, Alberta, Canada 


CHEMICAL ENGINEERINGC—December 14, 1959 





Reactor core supports of steel, signal bridges of aluminum 
... evidence of B-L-H scope and skill in fabrication 


Traffic signal bridges or nuclear reactor core sup- 
ports, 100-ton pressure vessels or a hub and shaft as- 
sembly for a wind tunnel—no matter how big or un- 
usual or complex the fabricat:ng job, whether ferrous 
or nonferrous metals, B-L-H’s Eddystone Division 
can handle it—economically, swiftly, expertly. 

The signal bridges (see illustration) were con- 
structed of structural aluminum sections, plates 
and bars in conformance with the strictest specifica- 
tions. There are 15 of these structures, and they are 
84 feet long. In Eddystone’s huge shop—13 bays, 
each 900 ft. long—handling these giants presented 
no problem. 

The nuclear reactor core supports, fabricated of 
Stainless steel, called for rolling, welding, stress- 
relieving, and extremely accurate machining. In 
spite of the close tolerances required, expert plan- 
ning and accurate manufacturing permitted final 
assembly of the core and core components with 
ease and a minimum of selective preassembly. 





Write us for a free copy of our illustrated Weld- 
ment Bulletin 7001. It will give you an excellent 
idea of the broad scope of our work. 





Shown are stainless steel components of core supports for 
nuclear reactor being welded at B-L-H’s Eddystone Division. 


Components of traffic signal bridges for Delaware River Turnpike Bridge in vast fabricating shop at Eddystone. 


BALDWIN :- LIMA: HAMILTON 
Eddystone Division 


Philadelphia 42, Pa. 
Hydraulic turbines » Weldments + Dump cars » Nonferrous castings + Diesel engines + Special machinery « Bending rolls » Ship propellers 
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SARAN LINED PIPE 


5 miles of pipe, 12 years of service 
Saran Lined Pipe keeps process acids flowing! 


When five miles of process piping must carry an unfailing 
flow of highly corrosive acids, thorium salt solutions and 
slurries... when frequent flow changes require quick, on-the- 
spot pipeline modifications .. . that’s when the extreme corro- 
sion resistance and easy workability of Saran Lined Pipe 
make this process pipeline a process lifeline. 


Above is one section of the approximately five miles of Saran 
Lined Pipe which carries process chemicals in thorium re- 
covery operations at the American Potash & Chemical Cor- 
poration’s Lindsay Chemical Division plant, West Chicago, 
Illinois. In this process, Saran Lined Pipe is required to carry 
highly corrosive materials: sulphuric acid slurries for ore 
leaching; reacted thorium sulphate solutions and waste 
slurries; concentrated hydrochloric acid, hydrofluoric acid 
slurries. The pipe network has been in constant use since 


THE DOW CHEMICAL COMPANY - 
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1947, and there’s never been a major process shutdown 
because of pipeline failure! 

Equally as important to Lindsay as corrosion resistance are 
the workability and strength of Saran Lined Pipe. The nature 
of the process requires frequent flow changes, meaning fre- 
quent changes in piping. Necessary pipeline modifications 
are done quickly and easily by plant personnel, cutting proc- 
ess downtime to a matter of hours. And high physical strength 
of the pipe minimizes the need for extensive pipe supports! 
Saran Lined Pipe, fittings, valves and pumps are available for 
systems operating from vacuum to 300 psi, from below zero 
to 200°F. They can be cut, fitted and modified easily in the 
field without special equipment. For more information, write 
Saran Lined Pipe Company, 2415 Burdette Ave., Ferndale, 
Michigan, Dept. 2283AK12-14. 


MIDLAND, MICHIGAN 
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Where control is vital 


It isn’t just speed and power that wins races . . . it’s control that makes 
consistent winners. 


It’s the same with valves. Valves that are awkward or slow to operate 
may “lose the race’? against impending disaster or costly flow control 
errors. That’s why, wherever flow control must be instantly responsive, 
you'll see Rockwell-Nordstrom lubricated plug valves. Their quarter-turn 
lubricated closure means perfect control every time. The drawing below 
shows why these valves are so often demanded for the flow control jobs 
where errors can’t be tolerated . .. and why they make flow control fool- 
proof on every service. 


PERFECT, FOOLPROOF VALVE OPERATION 


¥% turn for full opening or full 
closure. 


Lubricant ‘‘cushions" plug for 
instant response. 


Sealdport” pressurized lubricant 
sealing means positive shut-off. 


Lubricant assures smooth, easy 
operation. 


qm i | - 


Rockwell-Nordstrom is the original and 
world’s most complete line of lubricated 
plug valves with sizes from %4” to 36” 
and pressures to 15,000 Ib. Available at 
leading oil field and industrial supply ROCKWELL-Nordstrom VALVES 


houses everywhere. For details, see your haiti, idleness 
supplier or write: Rockwell Manufactur- P y 


ing Company, Pittsburgh 8, Pa. If you O C 
live outside the U.S. A., write: Rockwell R K W E L L 


International Division, Pittsburgh 8, Pa. 





©Reg. T.M. Rockwell Manufacturing Company 





WAGNER 


Takc-relg-1 i 


Type 
'eT-+¥-|aaaleice) e- 


FOR THE 3 
POWER YOU WANT 
AT THE SPEED YOU NEED 


Wherever you need “slower than motor speeds”’ you can get positive 
speed reduction with plenty of power by using Wagner Gearmotors. 

This extension to the Wagner line provides compact motorized 
drives, with both motor and gear housing of corrosion-resistant 
cast iron. Available with the latest NEMA Frame open protected 
or totally enclosed fan-cooled motors, they combine Wagner motor 
dependability with rugged, simplified gear units to give you speed 
reduction equipment designed for greater capacity and longer life 
in ordinary up to rough service. 

Wagner Gearmotors offer a wide variety of sizes in single, double, 
triple or quadruple reductions, horizontal or vertical foot or flange 
mountings—speeds from 744 to 780 RPM. Write for Bulletin 
MU-227. 

Whether you specify or apply power transmission equipment, your 
nearby Wagner Sales Engineer will be glad to help you select the 
right drive for your applications. 








Heat treated 
high capacity 
helical 

gears 


Gears are hardened 
after cutting, for maxi- 
mum hardness and 
accuracy, to give extra 
capacity and 
longer wear 

life. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Improved lip type 
seals are used on hori- 
zontal shafts. On 
vertical output shafts, 
double mechanical 
seal with slinger and 
drain-off gives posi- 
tive protection against 
leakage. 





Wagner Electric Corporation 


6407 Plymouth Ave., St. Louis 14, Missouri. 


SERVING 2 GREAT GROWTH INDUSTRIES...ELECTRICAL... AUTOMOTIVE 
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Strong, Seamless Walls 7’ in. Thick 


This forged Bethlehem converter, 
built for use in the making of am- 
monia, weighs 48 tons. Much of the 
weight is in the rugged seamless 
walls, which are solid steel, 7!% in. 
thick. Those walls are built to con- 
tain high pressures, and they will do 
the job. 

Another interesting feature is the 
circle of huge nuts that hold the 


vessel’s head to the body. Each of 
them weighs 77 lb and has a diameter 
of 10 in. There are 14 nuts and 
matching studs — convincing evi- 
dence of the pressures to be handled. 

This could be called a_ typical 
Bethlehem vessel of medium weight. 
Our shops are equipped to build 
both larger and smaller models of 
filters, con- 


autoclaves, reactors, 


and high- 
Whatever 
your needs, Bethlehem can meet 


verters, separators, 


pressure accumulators. 
them—at competitive prices. De- 
liveries are prompt. Write for details. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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The Multi-Service Grease with unique Calcium EP 
Complex. Never before in a single lubricant such a 
wide range of use...such a margin of superiority 

... such a potential for maintenance savings. 


Outstanding load-carrying ability is one of the many 
important properties of Mobil’s new Multi-Service Grease 
— Mobilplex EP. In your washing, breakdown, mixing and 
calendering operations, you'll find Mobilplex EP offers 
maximum protection against heavy and shock loads. It also 
offers excellent resistance to heat and extra protection 
against water and rust. 

This Multi-Service grease has outstanding oxidation 
resistance as well as excellent structural and storage stabil- 
ity. These qualities—plus the great versatility of Mobilplex 
EP—make it useful throughout the plant. 

Plant operators throughout the country are finding 
Mobilplex EP extremely effective in extending bearing life 
and protecting production schedules. In addition, they’re 
saving more than with ordinary multi-purpose greases be- 
cause Mobilplex EP makes it possible to reduce application 
frequency, simplify storage and handling procedures. 

Contact your Mobil representative for full details. He 
can show you results of laboratory performance tests of 
Mobilplex EP and five leading competitive extreme-pressure 
greases. You'll see why Mobilplex EP is rated tops! 


MOBIL OIL COMPANY, A Division of Socony Mobil Oil Company, Inc 


Above: Mobilplex EP produces excel- eeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 
lent results in Timken OK-Load tests, 

panes outstanding performance in MULTI-SERVICE ABILITY OF MOBILPLEX EP 
leavy-duty equipment. r 


ANTI-FRICTION BEARINGS CG (horizontal and 
vertical). Temperatures in the range of 300 F. 


Heavily loaded bearings like this Heavy or shock loads. Water contamination. Speeds— 
grease-lubricated bearing of a Farrel- low, normal, high. 
Birmingham Banbury mixer last eee 
abe ‘ ote PLAIN BEARINGS “ All normal mechanical and 
longer, require less maintenance with ms ; é 
ait operating conditions. Temperatures in the rangeof 300 F. 
Mobilplex EP. : 
Waterwash. Heavy or shock loads. 


DISPENSING AND APPLICATION DEVICES é 
Transfer pumps. Hand and power guns (dong lines). 
Central greasing systems. 


eeoereeeeeeeoeeeeeeeeeeeeeeeeens 


eeeesceeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
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ON LAND Aft Salinas, ao tourist center in Ecuador, this Cleaver-Brooks Flash Evaporator delivers 
50,000 gallons of pure, distilled water every 24 hours. It is equipped with two 6”, rubber lined, 
weir-type Grinnell-Saunders Diaphragm Valves — only one of which can be seen from this view. 


Grinnell-Saunders Diaphragm Valves help 


convert salt water to fresh water 


You can convert sea water to fresh water, in abundant 
supply, on land... or on shipboard, with flash evaporators 
made by Cleaver-Brooks Special Products, Inc., Waukesha, 
Wisconsin. Grinnell-Saunders Diaphragm Valves are used 
as original equipment on these distillation units because 
they offer positive, leak-tight closure; flow control in 
throttling position; corrosion-resistance. 

You'll find Grinnell-Saunders valves widely used in 
other fields, too... petroleum, papermaking, chemical, 
food, compressed air... to mention a few. 

The operating principle of the Grinnell valve is the 
feature which makes it so adaptable. The diaphragm lifts 
high for streamline flow in either direction; seals tight 
for positive closure against grit, scale, solid matter, pres- 
sure or vacuum. Bonnet mechanism is completely isolated 
at all times from the fluid in the line by the diaphragm, 
preventing corrosion and contamination. Smooth passage, 
without pockets, eliminates trapping of solids and reduces 
frictional resistance. And you can get body, lining and dia- 
phragm materials to meet your ! - 
particular service conditions. 
Get all the facts. Write Grinnell 
Company, Providence 1, R. I. ZA : 

CLOSED 


134 


AT SEA The nuclear powered NS Savannah has two 16,000 
gallons-per-day Cleaver-Brooks distillation units to supply the 
entire water requirements of crew and machinery. Each unit has 
two 4” Grinnell-Saunders Straightway Valves of ductile iron. 


Pipe, Fittings, Valves, Hangers, Heating and Piping Supplies 
Branch Warehouses and Distributors From Coast To Coast 
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he éfficiency, dependability and fresdom from maintenance 
necessary for the most profitable use of steam 


When trap is first 
installed, the invert- 
ed bucket is down 
and the valve is 
wide open. 


When steam is turn- 
ed on, condensate 
(solid color) flows 
into trap and out 
through discharge 


Steam (light color) 
reaching the trap 
floats the inverted 
bucket and closes 
the valve. 


When more conden- 
sate enters the trap, 
the bucket loses 
buoyancy and pulls 
on valve lever. 


When weight of 
bucket times lever- 
age overcomes 
pressure on valve, 
bucket sinks and 


orifice, until — 


Key: Gili! condensate Pe | steam 


opens trap, 


steam bubbles | 9.8 air bubbles | 





ARMSTRONG 
INVERTED BUCKET STEAM TRAPS 


are designed and made to give you these big benefits: 


@ Amstrong Traps, the first inverted bucket steam 
traps, now represent the most advanced development 
of this time-proven principle. They provide all the 
advantages necessary for efficient, economical conden- 
sate drainage from virtually all types of steam using 
equipment. 

1. No steam loss — 
even when there is no condensate load. 


Steam never reaches the orifice 


. Automatic air elimination — Vent in trap bucket 
passes air and other non-condensibles through to be 
discharged with condensate. 

. No cooling leg required — Condensate is discharged 
at steam temperature as fast as it reaches the trap 
because trap operates on difference in density 
between steam and water not on temperature. 

. Operates on any back pressure — Failure of one trap 
in system will not cause others to open because high 
back pressure does not affect an Armstrong trap 
other than to reduce capacity. As long as there is a 


pressure differential across the orifice the trap will 
close on steam and open for condensate. 

5. Unaffected by ordinary dirt —Swirling action of 
condensate keeps dirt in suspension until discharged 
with condensate, prevents it from lodging in valve. 

. Completely dependable — Proved design plus the use 
of all stainless steel working parts assure continuity 
of service and length of service unmatched by any 
other trap. 

. Big capacity in a small, economical package — 
Armstrong design gives you the highest practical 
capacity for any given pressure. And remember, 
Armstrong capacity ratings are based on hot con- 
densate at the working pressure differential stated, 
not on theoretical orifice capacities 

Further information on these advantages plus much 

additional information is given in the 48 page Armstrong 

Steam Trap Book. Ask your local Armstrong 

Representative or write direct. 


t tv i 


800 Series, No. 801, 880 Series, 200 Series, Forged Steel Series 
side inlet, side inlet, integral bottom inlet, for high pressures, 
side outlet. bottom outlet. strainer. top outlet, high temperatures. 


860 Series for 
low pressure 
heating service. 





The 48 page Armstrong Steam 
Trap Book tells how to correctly 
size, install and maintain steam 
traps for any pressure, any tem- 
perature, any load plus full cat- 
alog data on Armstrong Steam 
Traps. Ask for Cotalog K. 


ARMSTRONG MACHINE WORKS 
8584 Maple Street * Three Rivers, Michigan 
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on some recent developments in 


sodium chlorate...an easy way to 





get benzyl groups...what to look 





for in muriatic acid specs 





Keeping up with the sodium 
chlorate demand 


There has been such a surge of in- 
terest in sodium chlorate during the 
past few years that we have had the 
happy obligation of expanding our 
facilities three times. 

The most recent addition has been 
onstream at our Columbus, Missis- 
sippi plant since February of this 
year. 





This more than doubles the capac- 
ity this plant started with in 1954. 
Of course, in addition we also have 
large production facilities at our 
Niagara Falls location. 

Much of this new tonnage is going 
into chlorine dioxide generation. As 
you probably know, the pulp and 
paper people are mostly responsible 
for this, but there is growing inter- 
est in other areas also. 


New drum empties faster. Recently 
we introduced this new drum style 
on our sodium chlorate. A single 
lever seals and reseals the drum with 
a metal band. The full head area is 
opened for use. The old-style drum 
had a smaller opening and required 
the manipulation of four lugs for 
sealing. The new drum comes in 100 
and 400-lb. net weights. 

Data for your files on our sodium 
chlorate are offered in the coupon. 








Handy way to get 

benzyl groups 

If you want to tag benzyl groups onto 
some compound you’re working with, 
we offer for your inspection Hooker 
benzyl chloride. 

Here’s a compound that’s been 
around some time, so we have no trou- 
ble making it to specs in short time in 
any quantity. 

The benzyl group of the compound 
reacts readily and can be easily led to 


36 


fit into your own formulation. 

The benzyl chloride we make is a 
clear liquid, colorless or light yellow 
to the eye. It has a characteristic pun- 
gent odor. It’s insoluble in water but 
dissolves readily in alcohol and ether. 

If you'd like a look at our specifica- 
tions and typical data, we ask only that 
you fill out the coupon and send it to us. 

We have a very similar story to tell 
on benzoyl groups as we make benzoyl 
chloride, too. So we also offer data on 
this chemical in the coupon. 


What to look for in 
muriatic acid specs 


This white gummy substance is an in- 
soluble precipitate which can form in 
certain reactions with muriatic acid 
that contains too much sulfate. 

Iron, arsenic, and free chlorine can 
also give a process indigestion when 
their level in muriatic acid is too high. 

So it pays to consider these carefully 
when you examine any muriatic’s specs. 

Take Hooker White Grade muriatic, 
for example. Iron: a mere 0.0001% at 
the most. Sulfates: less than 0.003%. 
Free chlorine: none. Arsenic: none. 

This Hooker White Grade is proba- 
bly the purest muriatic you can buy 
anywhere in volume. 

Very often your process can stand 
a little higher level of these impurities. 

Hooker Commercial Grade offers 
these maximum specs: Iron: a low 
0.0005%. Sulfates: 0.0039%. Free chlo- 
rine: a slight trace. Arsenic: none. 

Both grades are delivered in rubber- 
lined tank cars. Both are available in 
three strengths: 18°, 20°, and 22 
Baume. 

For more complete technical data, 
check the coupon. And, if you'd like 
samples of either grade, just write us 
on your business letterhead to speed 
delivery. 
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company address. 
] Sodium Chlorate 
[] Benzyl Chloride 


For more information, check here and mail with your. name, title, and 


(] Benzoyl Chloride 
{] Muriatie Acid 
When requesting samples, please use business letterhead to speed delivery. 


HOOKER CHEMICAL CORPORATION 


412 FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 





Sales Offices: 
Niagara Falls 


Chicago Detroit 
Philadelphia Tacoma 
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Los Angeles 
Worcester, Mass. 
In Canada: Hooker Chemicals Limited, North Vancouver, B.C. 


HOOKER 


CHEMICALS 
PLASTICS 
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Complete size reduction... 
from start to finished product... 
in a single Williams Hammer Mill 


Cut costs as much as 50% on production...up to 75% on equipment 


veyors, drives, other equipment, spe- 
cial foundations and additional hous- 
ing. 

Williams hammer mills are built for 
daily rough and rugged service. Extra 


WILLIAMS BUILDS THE BEST 


Roller 
Mills 


Helix-Seal 
Mills 


Air 
Separators 





Vibrating 
Screens 


Feeders 


GRINDERS 
- > SHREDDERS 





Impactors 


In all normal crushing operations, a 
Williams heavy duty hammer mill can 
take most material and, in a single 
pass, reduce it to finished size! Pro- 
duction economies alone, in labor, 
power, maintenance, as well as stepped 
up output of better quality and more 
uniform products, will cut costs up to 
50%. 

Savings in original installations, as 
high as 75%, can also be expected. 
By making primary and secondary 
crushers unnecessary, a Williams ham- 
mer mill will eliminate all extra con- 


heavy manganese steel liners and 
breaker plates, oversize shafts, mas- 
sive parts and reinforcements, all defy 
shock and wear, reduce downtime and 
replacements to nil. 

If the cost price squeeze is one of your 
problems, get the facts about Williams 
hammer mills. Write now for catalog. 





PATENT CRUSHER & PULVERIZER CO. 


2706 N. 9th St. 


Oldest and Largest Manufacturers of Hammer Mills in the World 
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Write or Phone 
for Additional 
Information for 


Your Application. 


SPECIFICATIONS ON THIS UNIT: 


MATERIAL: 316 ELC Stainless Steel 
Face Dimensions: 60” x 72” 
Overall Dimensions: 98” x 68” x 30” 


TUBES: 0.035” wall, %” O.D. 
Spacing: 12” center to center, staggered 


FINS: 0.010” plate type with die-formed ferrules 
Spacing: 8 per inch 


SURFACE: Total: 10,650 sq. ft. 
Primary: 558 sq. ft. 


CASING: Air tight at 60 inches W. G. 
OPERATING PRESSURE: 1500 p.s.i. 
WEIGHT: 5100 lb. dry 


coil co. 





SAINT LOUIS 11, MISSOURI 
Quality Air Conditioning and Heat Transfer Equipment Since 1925 
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EXPANSION ENGINES TO PRODUCE 
LIQUID HELIUM AT MINUS 452 F 


To build a machine to operate at temperatures just 7.4 degrees above 
absolute zero requires skill and experience. Temperatures below—400 F 
are not new to Worthington. Worthington has already engineered expan- 
sion engines to operate at—422 F. Worthington has completed extensive 


engineering work to meet the operational problems encountered at the 


liquefaction temperature of helium. 


As a natural result of this low temperature 
work, Worthington now offers reciprocating 
expansion engines for the demanding job of 
helium liquefaction. For a documentation 


of Worthington’s experience in the ex- WORTHINGTON 


pander field, please turn the page. 


Typical applications for Worthington expanders 


Gas LIQUEFACTION TEMPERATURE (Atmospheric Pressure) 
Fahrenheit Centigrade Kelvin 
METHANE —258.5 —161.4 
OXYGEN —297.4 —183.0 
AIR —317.6 —194.2 
NITROGEN —320.4 —195.8 
HYDROGEN —422.9 —252.7 
HELIUM —452.0 — 268.9 
* Vertical single cylinder expansion engines on helium separa- 
tion service. Hydraulic power absorption system permits 
quick and accurate response to flow changes. 


Horizontal single cylinder expansion engine on air separation service. Powerful 
frame and tough, yet precision valve mechanisms assure high engine reliability. 
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30 years and 307 expanders later... 


WORTHINGTON IS THE WORLD’S LARGEST BUILDER OF | 
LOW-TEMPERATURE RECIPROCATING EXPANSION ENGINES 








HORIZONTAL 
DOUBLE CYLINDER 








HORIZONTAL 
SINGLE CYLINDER 





\ 


VERTICAL 
SINGLE CYLINDER 








3 basic designs to choose from 


The illustration above pictures Worthing- 
ton’s broad range of experience in the low- 
temperature reciprocating expander field. 
(Supplementing this is Worthington’s long 
experience in high and low-temperature 
turbine expanders.) 

An expansion engine is not just a re- 
verse compressor. It must have a powerful 
frame to handle pressures of several thou- 
sand Ibs. per sq. in. The valve gear also 
requires special consideration. Several 
years ago Worthington developed a pat- 
ented valve gear with remarkable durabil- 
ity. Operating under loads which some- 
times exceed several tons, valve gear 
failures are almost non-existent. 


Many expander applications call for 


non-lubricated construction. Worthington 
has successfully built many such units. 
Worthington also makes all types of units, 
in both horizontal and vertical designs, to 
handle every expander application. 

Want more information? Send for your 
copy of a new 8 page expander bulletin. 
Write to: Worthington Corporation, Sec- 
tion 36-6, Harrison, N. J. In Canada: 
Worthington (Canada) Ltd., Brantford, Ont. 


WORTHINGTON 














Who makes and meets 


your Wire Cloth Specs? 
CAMBRIDGE does... 


To assure you of wire cloth fabrications that 
give long and satisfactory performance, we 
have experienced engineers who can draw up 
prints for your approval if necessary, and 
trained production men who can quickly and 
accurately fabricate parts to your most rigid 
specifications. 


To fill your most diversified bulk wire cloth 
needs, we have thousands of items in stock—in 
all meshes, wire sizes, metals or alloys—ready 
for prompt delivery. 


Modern machinery, careful workmanship and 
constant inspection assure you of exact mesh 
count and mesh size. And, our field engineers 
follow up your order to see that our product is 
giving the best possible service. 


We make wire cloth from any metal or alloy— 
including titanium—in nine basic weaves—from 
finest to coarsest mesh. Call your Cambridge 
Field Engineer for information. He’s listed in 
the yellow pages under ‘“‘Wire Cloth’’. Or, write 
for FREE 94-PAGE CATALOG. 


The Cambridge 
Wire Cloth Co. 


Department G e Cambridge 12, Md. 


Manufacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 
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ENTS... 


Hand sorting of logs, 

taking 1,000 samples per 
day are only two of many 
quality controls in making 


chemical cellulose. 


Tyrex Fibers Dictate Pulping Changes 


Making today’s high-quality, chemical-grade 
cellulose for products like Tyrex tire cord and 
wash-and-wear rayon requires many modifications 
of the well-known pulping processes. This is 


Advent of 

Tyrex tire cord has been 
rayon makers’ answer 

to the challenge 

of nylon cord. 


graphically shown at Buckeye Cellulose Corp.’s 
new Foley, Fla., 200,000-ton/yr. mill where $20 
million has been spent to expand the existing kraft 
process to meet modern pulp specifications. 

Quality control is the byword at Foley. Dur- 
ing initial steps, extreme care is taken to assure 
clean, uniform chip feed to the digesters. Then in 
subsequent stages, uniform digestion and meticu- 
lous mechanical and chemical upgrading assures 
final pulp quality. 
> Quality Starts With Wood—aAt present output 
rate, Foley processes about 3,800 tons/day of pulp- 
wood. 

Buckeye takes particular care to debark logs 
cleanly in conventional barking drums. Any hard- 
wood logs that retain bark make a second pass 
through a newly designed hardwood debarker. 


Unfold Flowsheet 
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CHIP SCREENS remove all off-size wood 
chips to insure even cooking in digesters. 


| erarccoeensstll 
WET 
BARKING 
DRUM 


DRY 
BARKING 


DRUM BELTS 


Either pine or hardwood logs that still carry traces 
of bark are hand manicured as they travel along 
a slow-moving flat conveyor belt; rotten or burned 
logs are routed to bark hog for grinding into boiler 
fuel. 

Clean logs feed into chippers which reduce 
them to nominal %-in. chips. Screening removes 
off-size small and large chips which would digest 
faster or slower than standard chips, reducing uni- 
formity of the pulp. Off sizes go to the boilers; 
standard chips go to silos for holdup during deter- 
mination of moisture content. 
> Digest by Stages—Once moisture content is 
known, chips are loaded into one of 14 digesters, 
each holding 50 tons. Moisture content of the chips 


How Tyrex Has Tightened Pulp Specifications 


Tyrex 
97 47% 
1.6% 
1.0% 
0.04% 
25 ppm. 
10 ppm. 
66 ppm. 


Rayon 
94-96% 
2.3-3.0% 
1.5-3.5% 
0.04-0.08% 


Alpha cellulose... 
Beta cellulose 
Gamma cellulose. . . 


DIGESTERS employ a prehydrolysis step 
to remove noncellulosic carbohydrates. 


ea wa 


CHIPPERS 


SCREENS 


SORTING 


Wood chips Y 


MAG NETS 


To refuse 


governs weight of chips charged to each digester 
in order to hold chemical-wood ratio constant for 
uniform digestion. 

Two-stage digestion uses a modified kraft 
process to maximize removal of noncellulosics. 
During first or prehydrolysis stage, chips are 
steamed at 110-125 psi. Noncellulosic carbo- 
hydrates, chiefly pentosans and mannan, hydrolyze 
and drain to bottom of digester for removal when 
steaming terminates. 

In the second stage, digestion with kraft liq- 
uor removes lignin and low-D.P. (degree of poly- 
merization) carbohydrates. By varying the tem- 
perature, time and alkali concentration of the 
cooking liquor, the operators can control delignifi- 
cation and viscosity of the pulp. 

Removal of 80-85% pentosans during pre- 
hydrolysis opens up the fiber structure to facilitate 
xanthation in the viscose process. It also enables 
second-stage cooking liquor to penetrate more 
rapidly and completely. 
>» Unique Double Screening—After digestion, pulp 
is washed free of black liquor and it passes 
through a double screening which Buckeye be- 
lieves is unique. 
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Passing through the first set of screens, 
vibrating plates with small slits, the pulp leaves 
behind undigested fiber bundles, knots and shives. 
Then a series of centrifugal screens removes even 
the thinnest shives remaining to give an extremely 
clean pulp. 
> Bleaching Secrets—Before entering the bleach- 
ing stages, pulp goes to a stock chest for blending. 
From here on, all equipment is stainless steel, 
glass, or lined with tile or rubber to prevent metal- 
lic contamination of pulp. 

Buckeye’s bleaching setup is considered 
unique, both for its number of stages and for its 
ability to bleach pulp by any of the known pro- 
cedures. Starting with a conventional eight-stage 
kraft bleach plant, Buckeye has modified it and 
added more stages to satisfy modern purity 
standards. 

Most bleaching details are confidential, Buck- 
eye merely pointing out that it uses hypochlorite 
to break molecular chains and reduce viscosity 
while cold caustic extraction dissolves pentosans, 
mannan and other _low-D.P. materials. A “sour” 
step removes minérals, sets the white color and 
makes the pulp more reactive. (Bleach plant 


FIRST SCREENING after digestion removes knots, shives and any 
undigested fibers, a key step in the manufacture of high-quality pulp. 
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units, removes partic! 
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shown in the flowsheet is only for paper pulp.) 
To maintain uniform quality, the operators con- 

trol within narrow limits the pH, concentration 
and temperature of all bleaching liquors. Viscosity 
and brightness are checked several times during 
the bleaching operation. 
> No Letup At End—Among the important final 
pulp quality safeguards are: 

¢Pressurizing of bleach plant and sheet- 
forming room with filtered air to prevent con- 
tamination of pulp by air-borne particles. 

¢ Washing with water, containing less than 
2 ppm. total hardness, following “sour” stage to 
prevent mineral pickup. Similar demineralized 
water is used from here to end of process. 

¢Leveling of variations through blending 
in bleached stock chest. 

¢Use of special distributor box on Four- 
drinier sheet-forming machine to assure even for- 
mation which is essential to uniform penetration 
of chemical into pulp during viscose manufacture. 

¢ Storage of jumbo rolls until lab OK’s for 
shipment. 

¢Sheet cutting pairs of rolls into uniform 
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WASHERS in bleach plant are carefully regulated. Details 
of this bleaching step remain closely guarded secrets. 
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DECKER 
SECOND Ist 
SCREENING CHLORINE 
TOWER 
si af 
WASHER WASHER 
MIXER is 
FOURDRINIER MACHINE’S feed box is supplied by a 
special manifold to insure even pulp flow onto drying belts. 
2nd CAUSTIC 
CHLORINE TOWER 
TOWER 
cementing 
WASHER WASHER WASHER WASHER 
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BaW JOB-MATCHED WELDING FITTINGS | 








TA 9025-WF3 





make piping systems permanent and leakproof 


.. you get positive fit-up to pipe which means 


welding is easier, faster and more sure 


.. you get dimensional accuracy which means 


that, with a sound weld, piping is main- 
tenance-free for the life of the system 


.. you get extra long life because you can 


choose the correct steel for your application 


Specify B&W Welding Fittings and Flanges 
on your next piping job. They’re available 
in a complete range of types and sizes in 
carbon steel and, of course, the famous 
B&W CROLOYS. Call your local B&W 
District Sales Office or any qualified weld- 
ing fittings distributor. The Babcock & 
Wilcox Company, Tubular Products Divi- 
sion, Beaver Falls, Pa. 


THE BABCOCK & WILCOX COMPANY 





TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Sizes 2” to 12”; 150 psi at 500 F, 
230 psi at 100 F 





Crane split-wedge disc design. Iden- 
tical disc halves assure uniform seat- | 
ing pressure. 







18-8 SMo gate valve 
—with flanged ends, 
in sizes % to 12 in. 
Screwed ends, 12 to 
2 in. 





Crane splits the disc... 
and stretches seat wear in 18-8 gates 


Galling is minimized . . . seat wear positively 
reduced ... by this exclusive Crane split-wedge 
disc seating design. That’s why Crane 18-8 
SMo gates are outlasting other valves by far 
—even on toughest corrosive fluids. 

Seating load is transmitted from stem by a 
common carrier to the identical, circular disc 
halves. (See above.) Equal, high strength of 
discs insures uniform pressure on seating sur- 
faces, and discs cannot buckle. 

Close-fit but free-to-rotate mounting of discs 
in carrier prevents concentrated seating wear. 
Strong guide flange on discs, riding smoothly 
on full-length body guides, prevents seat drag 
and galling. When unseating, first movement 
of stem immediately frees discs from seats— 


even when valve is closed hot and opened cold. 
Sound, reinforced body castings and a 
husky stem insure high strength and rigidity 
for smooth operation. All parts exposed to 
line fluid are Crane’s finest 18-8 SMo stain- 
less steel. Packing is Teflon—best for most 
processing. 
Get New Bulletin on Crane Stainless Valves 
This brochure gives you com- 
plete technical data on Crane Fy 
18-8 SMo and other stainless [ieee 
steel valves for substantial 
savings to fluid processors. Ask 
your Crane Representative for 
Bulletin AD-2411 or write to 
address below. 








CRAN > VALVES & FITTINGS 


PIPE ¢ PLUMBING ¢ HEATING ¢ AIR CONDITIONING 
Since 1855— Crane Co., General Offices: Chicago 5, Illinois— Branches and Wholesalers Serving All Areas 
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RAYMOND 


WHIZZER TYPE 


IMP MILL 





ECONOMY enters into all phases of the IMP MILL. It starts 
with the installation ... where the flexible arrangement of pip- 
ing and collectors permits easy adaptability to your plant layout. 


There are also important economies in operation since automatic 
controls save time and attention ... while the simultaneous pul- 
verizing, classifying and/or drying .. . all combined in a single 
unit ... shorten the process and simplify material handling. 


Raymond rugged construction and precision-engineered design 
assure long service life and minimum maintenance. All these 
Cross-Section showing location of revolving factors add up to important savings in production, and give you 
whizzers and independent variable speed drive. a lower cost advantage in these competitive times. 


Fineness controlled by one simple adjustment = = 2 ’ a 

while mill is running. Insures uniform classifi- W rite for IMP MILL Catalog No. 87 which shows the many 

cation for quality product. applications of this multi-purpose unit . . . and how it can be 
adapted to your pulverizing job. 


COMBUSYVION E JEERING, INC. 


1112 W. BLACKHAWK ST. SALES OFFICES IN 


CHICAGO 22, ILLINOIS PRINCIPAL CITIES 
Combustion Engineering-Superheater Ltd., Montreal, Canada 
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Name your process; Bristol can help you meas- 
ure, record or automatically control it. 

Just one example: Wood Conversion Company’s 
new Riverside, N.J., plant with an all-Bristol process 
instrument installation, part of which is shown be- 
low. Here precise instrument control helps turn out, 
in a wide variety of forms, Balsam Wool® for housing 
insulation and Tufflex® used for cushion padding, 
sound deadening, and protective packaging. Costly 
human errors are eliminated, improving product uni- 
formity and releasing valuable supervisory time for 
more important duties. 

Whatever your plant or process, Bristol engineers 
—as at Wood Conversion—are always ready to work 
with your engineers in setting up a new instrumenta- 


tion system or in modernizing and improving your 
existing system. 

Temperature, pressure, absolute pressure or vac- 
uum, flow, liquid level, humidity, pH, tension, thick- 
ness, speed and mechanical motion are just a few of 
the variables that can be recorded or exactly con- 
trolled. 

Bristol makes the most complete line of instru- 
ments on the market—full-size, miniature, electronic 
and pneumatic types—for measurement, recording, 
automatic control and telemetering. Bristol’s wide 
line insures you of the right instrument for your job, 
every time, and Bristol engineers are always ready 
to assist you in selecting it. Write: The Bristol Com- 
pany, 109 Bristol Road, Waterbury 20, Conn. _o.24 


practically every 


plant can profit from 


BRISTOL 
INSTRUMENTATION 


and 


APPLICATION 
ENGINEERING 


B R i Ss I oO L ...for improved production.through measurement and control 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS } 
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STAINLESS DIRECTORY 





Buyers Guide to Ryerson Stainless Stocks & Services 


Here’s a quick guide to the nation’s 
largest stocks of stainless steel. This wide 
selection assures you of getting the best 
stainless for every application. 

Extra care in storage, handling and 
shipping guards the high quality of 
Ryerson stainless stocks. For example, 
shear clamps are padded to protect the 


fine finish and flatness of sheets. And in 
addition, the help of experienced stainless 
specialists is yours when you call Ryerson 
on problems of application or fabrication. 

See your Ryerson catalog for a com- 
plete listing of stainless stocks and call 
your nearby Ryerson plant for imme- 
diate shipment. 


PLATES —avaitable in 9 analyses including 
plates to Atomic Energy Commission require- 
ments and to ASTM specifications for code work. 
Also low carbon types for easy welding. 


“a ? my 
<7 


ae 


RINGS AND DISCS — Machine cut to 
your order. This service assures size accuracy, 
smooth edges, flatness and unaffected corrosion 
resistance in a lower-cost, ready-to-use product. 


SHEETS —11 analyses of Allegheny stain- 
less sheets in stock including nickel and straight 
chrome types. Also extra wide sheets to reduce 
welding costs, expanded and perforated sheets. 


HEADS—as.me. flanged and dished heads 
in types 304, 304L, 316 and 316L are on hand 
in large quantities, and in a wide range of 
gauges and sizes. 





BARS AND ANGLES — rounds, squares, 
flat’s, hex's and angles in 8 types including 
free-machining bars with both analysis and 
mechanical properties controlled. 


eye ; ‘a 
PIPE AND TUBING —tigh: wall, stand- 
ard and extra heavy pipe, ornamental_and reg- 
ular stainless tubing. Also screwed type and 
welding fittings and Cooper stainless valves, 


RYERSON STEEL 


Joseph T. Ryerson & Son, inc., Member of the <> Steel Family 
® 


Inv BM 
Increased Value in Buying Metals 
Ask about this Ryerson Plan for 1959 








Principal Products: Carbon, alloy and stainless steel — bars, structurals, plates, sheets, tubing — aluminum, industrial plastics, metalworking machinery, etc. 


PLANTS AT: NEW YORK * BOSTON * WALLINGFORD * PHILADELPHIA * CHARLOTTE * CINCINNATI * CLEVELAND * DETROIT * PITTSBURGH 
BUFFALO * INDIANAPOLIS * CHICAGO * MILWAUKEE * ST. LOUIS * DALLAS * HOUSTON * LOS ANGELES * SAN FRANCISCO * SPOKANE * SEATTLE 
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One billion vallons ot high-aetivil 


wastes by vear 20007 It’s possible 
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precipitation, solid 


Treating and Disposing of 


Radioactive Wastes 


W. J. GEORGE, Wyandotte Chemicals Corp., Wyandotte, Mich. 


ANDLING and disposing of 
H radioactive wastes is a general 
problem whose thread runs through 
the entire fabric of nuclear energy 
operations. 
Even at this early stage, we have 
a nation-wide, multipurpose nuclear 
industry with a capital investment 
of approximately $7 billion. But as 
this industry expands, ever increas- 
ing quantities of gaseous, solid and 
liquid wastes will have to be dis- 
posed of in a safe, economical man- 
ner. 


High-Level Liquid Wastes 


The present situation is not too 
serious, with most of our nuclear 
wastes (mainly Government) in 
storage (Table 1). But this problem 
will become more and more critical 


—our storage facilities are defi- 
nitely limited. 

Of principal importance, because 
of quantities involved and their ex- 
treme radioactivity, are the high- 
activity (or high-level) liquid 
wastes released in the chemical 
processing of spent nuclear fuels. 
We are going to restrict our discus- 
sion here to this type of waste. It 
presents a chailenge to modern 
chemical engineering technology in 
devising safe, economical disposal 
methods which will not hinder 
future growth of peaceful nuclear 
power. 

Chemical processing of reactor 
fuels is done to separate and recover 
unfissioned or unburned fuel from 
spent material. This usually means 
separating uranium, plutonium and 
fission products. The fission prod- 
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$75-Million: A Big Storage Bill for Government Nuclear Wastes—Table | 


Amounts, through 1956 
High-level liquid waste in storage, gal 
Total tank capacity, gal 
Total number of tanks 


Additional, to June 1959 
Additional wastes, gal 
Additional cost 


Commercial Nuclear Capacity 
To Take Big Strides—Table II 


U. S. 
Nuclear Power 
Megawatts-Heat 


2,000 
33,000 
100,000 
300,000 
700,000 


ucts are radioactive elements rang- 
ing in mass number from 70 to 
162. 

For solid-fuel elements, separa- 
tion usually involves liquid proc- 
esses—acid (usually nitric) solu- 
tion of metal and cladding and 
solvent extraction to separate vari- 
ous components. Resulting liquid 
waste streams are quite dilute as 
far as mass concentration is con- 
cerned. But they contain radioac- 
tivity of up to several hundred 
curies per gal. 


Storage Is Not Final Answer 


In general, for every megawatt 
day (Mwd.) of nuclear heat gener- 
ated, one gram of U-235 is con- 
sumed, producing approximately 
one gram of fission products.” 

Table II presents one prediction 


$37 , 500,000 


9,100,000 
$7 ,000 ,000 


$16,600,000 


National 
Reactor 
Test 
Station 


(ICPP) Total 


62,080,000 
103,800,000 
170 
$60,700,000 


10,600,000 
$13,500,000 


We Will Generate Millions of Gallon of Radioactive 
Nuclear Wastes by Year 2000—Table Ill 


Accumulated High-Activity Waste Generated (1,000 Gal.) 


2,000 Mwd. /T. 


22, 
120, 
400, 

1,100, 


of future U.S. nuclear power gen- 
eration, assuming an eight-fold in- 
crease in electrical capacity by the 
year 2000, and half the plants built 
in that year are nuclear.” 

On this basis, accumulated vol- 
ume of high-level waste can be cal- 
culated, assuming 820 gal. waste 
produced/ton of uranium irradi- 
ated, and irradiation levels of 2,000, 
4,000, and 10,000 megawatt days/ 
ton. 

These volumes are shown in Table 
III. Changing technology, the de- 
veloping of alternate techniques of 
handling these materials, could ma- 
terially affect future volumes of 
liquid waste. 

At present, radioactive wastes 
from fuel reprocessing are gener- 
ated at four locations in the U.S. 
These are: two plutonium produc- 
ing plants of the Atomic Energy 


Average Irradiation Level 


4,000 Mwd./T. 10,000 Mwd./T. 


11, 

60, 
200, 
550 


’ 


4 
25 
80 

200 


Commission — Hanford Atomic 
Products Operation (General Elec- 
tric) and the Savannah River Plant 
(duPont )—and, on a smaller scale 
at research locations, the Idaho 
Chemical Processing Plant (Phillips 
Petroleum) and the Oak Ridge Na- 
tional Laboratory (Union Carbide 
Nuclear Co.). 

In general, waste disposal opera- 
tions (mainly storage) are similar 
at each of these locations. 

At the Hanford plant, highly 
radioactive wastes are stored on a 
semi-permanent basis in 500,000 to 
1,000,000 gal. underground tanks. 
These tanks are constructed of re- 
inforced concrete with mild steel 
liners... With vapor headers and 
condensing systems, they were con- 
structed at a cost of 40¢/gal. of ca- 
pacity. Based on laboratory corro- 
sion data, estimated life of a 4-in. 
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Waste Storage at Savannah River: Steel Tank and Cooling Coils 
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mild-steel tank liner in contact with 
boiling waste is in excess of 100 yr. 
Vapor phase corrosion is faster by 
a factor® of 10. 

At the Idaho Chemical Processing 
Plant, high-level radioactive wastes 
are stored in 300,000 gal. Type 347 
stainless-steel storage tanks. These 
tanks are enclosed in concrete vaults 
buried under approximately 10 ft. 
of earth. They contain submerged 
stainless-steel coils for maintaining 
waste temperature at 120 F. to 
minimize corrosion. Tanks are also 
fitted with reflux condensers. 

At Savannah River, high-level 
wastes are stored in tanks of mild 
steel encased in concrete with in- 
ternal cooling coils.” * 

A schematic of an SRP waste 
storage tank is shown in Fig. 1. Cup 
and saucer arrangement is used to 
insure safe collection of any leak- 
age. Operating temperatures in the 
tank are held considerably below the 
boiling point. 

Storage of nuclear waste in tanks 
has a number of limitations includ- 
ing finite capacity, uncertain” dur- 
ability, vulnerability to accidents, 
and, of course, significant costs. 
The waste in storage up to Jan. 1, 
1957, is shown in Table 1.‘ 


AEC Programs R&D 


At the present time, the AEC has 
an active research and development 


program with the following objec- 
tives: 

e Develop better and cheaper 
ways for safe handling and disposal 
of gaseous, liquid, and solid wastes 
—particularly from reactor and 
chemical processing plant opera- 
tions. 

e Evaluate quantitatively, natu- 
ral dilution and concentration fac- 
tors which will fix degree of treat- 
ment required before wastes are 
released to the ground, to the at- 
mosphere or surface areas. 

eLearn more about funda- 
mental phenomena and the proc- 
esses inherent in disposal of radio- 
active and toxic wastes so more 
efficient and economical methods 
may be devised. 

e Aid in integrating the nation- 
wide efforts of other Federal 
agencies, which deal with waste dis- 
posal and environmental sanitation 
problems in industry, with the 
newer and unique operations in the 
field of nuclear energy to the mutual 
advantage of waste-disposal special- 
ists. 

e Assist state and local officials, 
concerned with waste disposal and 
related environmental problems, in 
better understanding of related 
problems in the atomic energy in- 
dustry. 

There is a major objective of re- 
search and development activities 
in disposal of high-level wastes: to 
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bring to engineering reality ulti- 
mate disposal systems which appear 
technically and economically feas- 
ible. 

Actual work involves extrapola- 
tion of laboratory studies which 
have already indicated practical dis- 
posal systems, such as fixation of 
radioactive materials and removal 
of cesium and strontium. And in- 
itiation of laboratory and field in- 
vestigations on ultimate disposal 
systems shown by preliminary 
evaluation to be promising. The 
outstanding priority in this cate- 
gory is disposal into various geo- 
logical formations. 


Three Types of Waste 


Liquid nuclear wastes can be 
classified according to levels of 
radioactivity as follows :° 

e Low Level. Usually these are 
large-volume wastes such as drain- 
age from laboratory areas and de- 
contamination operations or water 
used in basins to shield operators 
during work on radioactive ma- 
terials. Usual range of activity is 
from trace contamination up ‘to 4 
microcuries/gal. 

eIntermediate Level. Inter- 
mediate wastes may come from 
various chemical processes or from 
relatively large experimental proj- 
ects. They may contain as much as 
10 curies/gal. These wastes must be 
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Characteristics of Significant Fission Products—Table IV 


Yield Half Life Beta Radiation, Mev. Gamma Radiation, Mev. 
Symbol % Manowitz* GE’ Manowitz* GP Manowitz* GP 


Strontium 90... 5.3 25 yr. 28 yr. ; E None None 
“Yttrium 90 62 hr. 64 hr. ‘ ; None None 


Yttrium 91 5.4 57 days 58 days . : None 


Zirconium 95... . 6.4 65days 65 days 0.39 (98%) ; 0.73 
1.0 (2%) ; 0.23 
0.92¢ 


-Niobium 95. 35 days 35 days 0.15 ‘ 0.76 
Technetium 99 1x 10% yr. 21x10 yr, §=0.3 : None 
Ruthenium 106 ene : 1 yr. 1 yr. 0.03 : None 


-Rhodium 106 ne 30 sec. 3.5 (82%) : 0.51 
2.3 (18%) 


Cesium 137... oe ; 30 yr. 0.5 (95%) 
1.19 (5%) 


-Barium 137 . 2.6 min. 


Cerium 144.... i ; 285 days 
-Praseodymium 144 17 min. 


Promethium 147. Pe 4.4 yr. 2.6 yr. 


— Indicates daughter element. 

* Reference 47. 

" Chart of the Nuclides, General Electric Co., fifth edition, April 1956. 
“Zr has a number of radiation levels. 


Current High-Level Solvent Extraction Wastes: Important Properties—Table V 


Purex Redox Hexone 25 TBP 25 Thorex 

Molar concentration* 
ee : : 0.3 ; i —0.05 
Al ho - 6 0.62 


Na 

NH, 

Hg 

NO, 

Wisi Sik 

Cr.0; ; 

NH.SO, : - 0.04 
Fe, Ni, Cr, g. /liter < g <1 <1 
SiO», g. /liter 1 <I 
PO,, SO,, g. ‘liter — 


Volume untreated -. 2. 990 gal./ton U 1,000 gal. /ton U 700 liter/kg. U 670 liter/kg. U 1,360 gal. /ton Th 
1.10 

101 

—15 


Specific gravity... .. a 1.16 
Boiling point, °C.......... : 108 
Freezing point, C.......... : —18 
Specific heat... . oe ess 0.78 0.7 0:7 0.85 
Volume after evaporation............. 60 gal./ton U 490 gal./tonU 510 liter/kg. U 500 liter/kg. U 380 gal./ton Th 
Volume after neutralization. .. . : 80 gal. /ton U 830 gal./tonU 860 liter/kg. U 840 liter/kg. U 640 gal./ton Th 


* Chemical composition is exclusive of fission products and heavy elements. 
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shielded and are often high in dis- 
solved chemical content. 

eHigh Level. High-level or 
high-activity wastes usually contain 
quantities of dissolved chemicals 
and may be highly acid or alkaline. 


Radioactivity ranges up to 1,300 _ 


curies/gal., requiring extensive 
shielding for personnel and perma- 
nent storage. 

Disposal of high-level waste pre- 
sents one of the greatest challenges 
to chemical engineers. 

Characteristics of the more im- 
portant fission products are shown 
in Table IV. Note that two elements 
with the longest half-lives are also 
the most abundant; cesium-137 and 
strontium-90. 

Table V indicates the character- 
istics of current high-level wastes 
(raffinates from solvent extraction 
separations).® Processes indicated 
are in current use for processing 
irradiated fuels. Untreated wastes 
contain about 1 g./liter of total fis- 
sion products. The concentration of 
specific fission products varies with 
time and for a given fuel is a func- 
tion of reactor power level during 
irradiation, length of time the fuel 
has been irradiated, and the time 
elapsed since discharge from the re- 
actor. An extensive correlation of 
such information is available.° 

Waste radioactivity gradually de- 
creases with time. As the fission 
products decay giving off beta and 
gamma radiation, energy of this 
radiation is transformed into heat 
by absorption in the surrounding 
medium. As an example of the heat 
generated by the decaying fission 
products, Fig. 2 shows the rate of 
heat release as a function of time 
after a fuel element is discharged 
from a nuclear reactor.’ Enrich- 
ment was 1.2%; pile power level 5 
Mw./ton; irradiation level 2,500 
Mwd./ton. 

While this figure assumes specific 
conditions of fuel element composi- 
tion and irradiation, corresponding 
curves prepared for any other prac- 
tical condition of power production 
would have the same general shape. 


Cesium and Strontium 


For storage of radioactive wastes, 
cesium and strontium are the two 
most important elements. One ex- 
pert,® suggests for a world nuclear 
power economy producing 1,000 
tons/yr. of fission products, quan- 
titative removal of strontium and 
cesium from the bulk of the wastes 
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would permit the remaining bulk to 

be disposed of by dilution at sea 

after a 13-yr. storage period.* 
Under these conditions the equi- 


* This assumes the transuranic isotopes 
—Pu-239 and 240, Am-241 and Cm-242— 
are not present. They could make wastes 
unacceptable for thousands of years after 
Cs and Sr have decayed to harmless 
values. 


librium contribution of radioactiv- 
ity to the sea would be less than 
1/1,000 that of the natural radio- 
activity already there. This has 
been considerably amplified by 
Rodger’ who has calculated effect of 
varying percentages of strontium- 
90 left behind in the waste on the 
required storage period (Table VI). 


How Sr-90 Affects Length of Storage—Table VI 


Sr Remaining, % 
107 
10¢ 
105 
104 
103 
102 
10 

1 


Decontamination Factor 


Years Storage Required * 


* To point where 1 cubic mile of water will dilute activity to tolerance. 
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Ways to Treat Wastes 


Evaporation 
Fixation on Solids 
Precipitation 

Ion Exchange 
Calcination 


B crore any high-activity waste 
can be disposed of, it must be sub- 
jected to some treatment process. 
Most wastes are treated to either 
recover fission products for commer- 
cial use, or to decontaminate liquids 
and inert salts from their radioac- 
tive constituents, or to produce a 
disposable radioactive solid. 

A number of methods for han- 
dling high-level wastes have been 
proposed and investigated. These 
range from simple techniques in- 


volving evaporation of solutions to 
removal of longer lived fission prod- 
ucts by chemical processes and their 
fixation within solids such as clays, 
ceramics or similar materials.” ” 


Evaporation Reduces Volume 


With wastes containing more 
than 10° curies/liter and less than 
10% solids, evaporation is effective 
in reducing the volume of radioac- 
tive material. Evaporated water 


Adsorb Radfoactive Wastes on Montmorillonite Cla oo 


can be discharged or recycled as 
process water. 

When the concentrate is stored 
as liquid, evaporation is carried to 
roughly 80% solids. At one instal- 
lation, this concentration is carried 
to 50% solids. Evaporation costs 
are in the neighborhood of 4 to 20¢/ 
gal.” 

At Savannah River, an evapora- 
tion test program using a Griscom- 
Russell Bentube continuous unit 
with internal heating tubes was set 
up to reduce wastes to a very con- 
centrated salt solution.” This would 
become solid at room temperature. 

A study is under way at Hanford 
to use submerged combustion.” 
Solutions of sodium nitrate and 
nonradioactive aluminum cladding 
wastes were concentrated in a 1-mil- 
lion Btu./hr. unit. 


Solids Fix Wastes 


A number of methods of taking 
liquid high-level wastes and fixing 
the radioactive constituents in inert 
solids have been studied. Import- 
tant techniques involve use of 
liquid waste as the liquid in prepar- 
ing concrete; addition of liquid 
waste to nepheline syenite to form 
a nonleachable glass; adsorption 
and fixation of the important radio- 
active constituents on montmoril- 
lonite clay; retention in ceramic 
glaze-type fusion; and sintering 
with natural earth materials. 


Cement Can Be Buried 


Vitro Corp. of America has 
studied preparation of dense, 
homogeneous cement monoliths of 
radioactive solutions and portland 
cement. These monoliths are suit- 
able for burial at sea.” 

On a laboratory scale, 1 gal. of 
alkalized liquid waste (900,000 c./ 
m./ml. beta activity) was mixed 
with 13 to 19 lb. of portland cement. 
Experiments show that about 5% 
of this activity could be leached out 
in sea water. 

Actually, cement 
promising for low- 
ate-level wastes. 


seems most 
and intermedi- 


Glass Doesn’t Leach 


The process under development 
at Chalk River involves incorpor- 
ating wastes in a glass using nephe- 
line syenite.**” “** Nepheline 
syenite melts at about 1,250 C. and 
when cooled forms a glass. 





Nepheline syenite is a naturally 
occurring material, a mixture of 
nepheline with the two feldspars, 
albite and microcline. The nephe- 
line in the material reacts with acid 
to give a silica gel and the mixture 
solidifies shortly after mixing. Such 
a gelled mixture can be dried with- 
out serious entrainment of partic- 
ulate matter during removal of vola- 
tile materials. A flowsheet is shown 
in Fig. 8. Rate of leaching of ac- 
tivity from the glass is very low. 


Fix on Clay 


Much work has been done at 
Brookhaven on adsorption of fission 
products on montmorillonite clay.” 
Advantages of this system are high 
capacity and selectivity of the clay 
as a cation exchanger, relatively low 
cost, ease of process handling, 
chemical and physical stability be- 
fore and after heating, and radia- 
tion exposure. 

In the process, fission products 
contact extruded strands of clay 
and are adsorbed. Exchange capac- 
ity of the clay is approximately 1.2 
milliequivalents/gram. The clay is 
then heated to a high temperature 
(1,000 C.) in either a muffle furnace 
or by passing the particles through 
the flame of an oxygen-illuminating 
gas torch. Clay particles then have 
a crystallized SiO, lattice. Leach- 
ability of these clays is very low and 
is suitable for storage. 


Fix in Ceramic Glaze 


In this process, developed at 
MIT,* waste solution mixes with a 
slurry of lime, borax or boric an- 
hydride and sand. Mixture is evapo- 
rated to dryness, heated to 800 C. 
to insure complete denitration, and 
then fired. After the glaze matures 
for about 3 to 24 hr., melt is poured 
and pellets produced by remelting. 
Fractional leaching rates in boiling 
distilled water are low (10°/sq. 
cm./week). 


Sintering Holds Promise 


At ORNL, engineers are work- 
ing on sintering of waste solutions 
with natural earth materials.” ““ 
This process involves mixing a 
waste solution with limestone, soda 
ash and locally occurring Conasauga 
shale. Either self-heating, due to 
radioactivity of the waste solution, 
or external heating can sinter the 
mixture to a solid mass. Qualitative 


leaching tests show a minor leach- 
ing of cesium. 


Precipitation, lon Exchange 


Precipitation is an extremely use- 
ful technique for removal of specific 
fission products from bulk wastes. 

It is used, in particular, for re- 
moval of cesium and strontium.” 
This step greatly simplifies further 
handling of the bulk wastes. In 
some cases the supernate can be dis- 
posed of without further treatment. 

There are two techniques for re- 
moving cesium. The first uses metal 
ferrocyanides—which are very spe- 
cific for cesium—such as ferrous, 
nickel and cobalt. Ferrocyanide 
acts as a carrier precipitate, usu- 
ally at a pH of 7-10. Under optimum 
conditions radiocesium concentra- 
tions have been reduced to 10° 
molar in the presence of 5-molar 
sodium.” Decontamination factors 
are in the order of 300 to 1,000. 

A second method for cesium in- 
volves co-precipitation with potas- 
sium aluminum sulfate or ammon- 
ium alum. Results are similar to 
the ferrocyanide technique. 

Radiostrontium can be removed 
by co-precipitation as a phosphate 
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What About Other 
Radioactive Wastes? 


This report deals primarily 
with the disposal of high-level 
radioactive liquid wastes from 
chemical processing of spent 
reactor fuels. It’s generally con- 
ceded that such wastes consti- 
tute the major engineering prob- 
lem. 

But keep in mind that inter- 
mediate and low-level wastes 
present acute disposal problems. 
and there are also gaseous and 
solid materials. 

Gaseous wastes may result 
from radioactive rare gases pro- 
duced in air-cooled reactors, or 
from gases produced in metal- 
lurgical processes. Control sys- 
tems, including high-efficiency 
filters, are available to handle 
these situations. 

Solid radioactive wastes such 
as contaminated equipment, 
scrap and trash don’t present 
any serious problems. Trash is 
incinerated, equipment buried, 
other materials sealed in drums 
and dumped into the sea. 

Intermediate and _ low-level 
wastes are susceptible to chem- 
ical treatments such as evapora- 
tion, ion-exchange or precipita- 
tion and then burial (see Chem. 
Eng., Aug. 24, 1959, p. 128). 





with calcium or strontium phos- 
phate.* “ Decontamination factors 
of 400 are not unusual. 

In all cases, precipitates are al- 
lowed to settle as a sludge in under- 
ground storage tanks. Supernate is 
then decanted for further treatment 
or disposal. 

Ion-exchange techniques have 
also been investigated for the treat- 
ment of high-level wastes. One dis- 
advantage is possible radiation 
damage to the resins. However, con- 
tinuous ion exchangers (partic- 
ularly the Higgins type) have suc- 
cessfully removed and recovered 
cesium from alkaline wastes in lab- 
oratory demonstrations.” 

On a large scale, only precipita- 
tion-crystallization has been used 
to remove strontium and cesium. 
All other techniques are lab scale. 


Calcine in Fluidized Bed 


Studies* on the calcination of 
waste solutions have been conducted 
at Brookhaven,” ™*”” Argonne” ™ 
* * and at the Idaho Chemical Proc- 
essing Plant.” “ These processes in- 
volve (1) evaporation of water, (2) 
decomposition of nitric acid to ox- 
ides of nitrogen and (3) conversion 
of aluminum nitrate to aluminum 
oxide. Calcined wastes contain 


*On nonradioactive synthetic waste 
solutions. 
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much higher fission product con- 
centrations than fixed wastes. 
By using such techniques, volume 


of waste material can be reduced 
by a large factor, depending upon 
composition and concentration of 
the original waste solution. Result- 
ing noncorrosive oxide can be stored 
in containers fabricated of low-cost 
metals. Risk of leakage by corrosion 
is virtually eliminated. 

Equipment must be simple and 
readily adaptable to remote opera- 
tion before calcination can be car- 
ried out safely and economically. 
Brookhaven has demonstrated use 
of a screw calciner. At Argonne and 
Idaho Chemical Processing Plant, a 
fluidized bed calciner is being devel- 
oped. Fig. 4 is a pictorial represen- 
tation of this fluidized bed cal- 
ciner®. At Idaho, a pilot plant is 
being built to be completed by Jan. 
31, 1960, to cost about $6-million. 

In addition, BNL workers are 
studying a rotary-ball-kiln ap- 
proach to calcination (BNL-535) 
and ORNL is studying feasability 
of a pot calciner for reduction to 
solids (ORNL-2788). 

It should be emphasized that no 
high-level wastes have been calcined 
to solids on a pilot-plant scale. All 
work has been with non radioactive 
synthetic wastes or at tracer activ- 
ity levels. 


Ultimate Disposal Methods 


*Salt Cavities 


4 HERE have been a number of sug- 
gestions for ultimate disposal of 
radioactive wastes. 

Among these: burial in dry 
ground, stagnant ocean deeps, sea 
canyons in the continental shelf, 
deep sea muds, permafrost areas 
near the Arctic Circle, ice caps, 
caves, rockets to the moon. The first 
two will be discussed here. 

One additional facet to this prob- 
lem should be pointed out. Oceanog- 
raphers appear to strongly favor 
land disposal of these materials 
while geologists show a decided 
preference for ocean burial.” Many 
experts favor land disposal. 


Ocean Burial 


On June 22 and 23, 1955, a con- 
ference was held at the Woods Hole 


* Deep Wells 


* Ocean Burial 


Oceanographic Institution on the 
ocean disposal of radioactive 
wastes.” Conclusions were that it’s 
possible to design ocean disposal 
systems for specific conditions, al- 
though there are very difficult 
equipment and handling problems 
to be solved. 

Disposal of free wastes by dilu- 
tion would require further studies 
of mixing patterns in the seas. 
Studies of the disposal of chemical 
wastes from barges show it is feas- 
ible to get immediate dilution of 
about 1 part in 10,000.% Heavily en- 
cased wastes may be effectively 
buried in limited areas of the ocean 
floor. Currently, small amounts of 
solid low-level wastes are disposed 
of in this manner. 

The principal problem of ocean 
disposal is possible reconcentration 
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of specific fission products in marine 
life. Radiation levels may be di- 
rectly damaging to plankton and 
small marine life. Of course, stand- 
ards used for drinking water are 
not applicable here. 


And Land Disposal 


A conference similar to the one 
on sea disposal was held at Prince- 
ton University to discuss disposal 
of high-level wastes in geologic 
structures.” * 

Two possibilities were included. 
One was shallow disposal in geologic 
sites at or close to the surface, in 
the weathered mantle and in the 
more readily accessible upper parts 
of the bedrock within about 1,000 ft. 
of the surface. 

The other was deep disposal in 
structures reached only by boring 
as practiced by the petroleum indus- 
try at depths between 10,000 and 
15,000 ft. 

It was the consensus of this con- 
ference that several shallow en- 
vironments might be feasible. 

First, salt domes, salt beds, 
abandoned salt mines and storage in 
cavities excavated in salt below the 
surface—but not necessarily near 
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the base of the local stratigraphic 
section—were considered very feas- 
ible. 
For this general type of disposal 
there are several lines of research: 
¢ Laboratory studies of salt be- 
havior in contact with these liquids 
under conditions of heat and pres- 
sure. 
e Heat-transfer characteristics 
of the salt-bearing structure. 
Second in order of feasibility was 
storage in especially prepared ex- 
cavations in shale at depth. Rela- 
tively thick shale beds are scat- 
tered widely over the U.S. Since 
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shale formations invariably contain 
many bedding planes, joints, and 
other porous zones, leakage hazards 
will have to be considered carefully. 

Other possibilities include infil- 
tration into low-permeable beds 
with a clay content suitable for fix- 
ing radioisotopes in place, aban- 
doned dry mines, and shale and clay 
pits on the surface. is 


Salt Cavities and Deep Disposal 


Disposal of wastes into salt cavi- 
ties is under study at Oak Ridge.” 
Proposed use of salt formations as 
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disposal media for these materials 
is based upon a number of proper- 
ties such as (1) impermeability to 
water, (2) wide distribution, (3) 
large volumes of salt, (4) satisfac- 
tory structural properties, (5) high 
thermal conductivity, (6) lack of 
seismic activity in salt areas and 
(7) expected low cost of generating 
storage volume. Fig. 5 shows a pre- 
liminary sketch of a salt disposal 
facility. 

For deep disposal, the Princeton 
Conference concluded that the vol- 
ume of waste to be handled would 
be small for a long time to come 
as compared with injection of water 
into oil fields as practiced by the 
petroleum industry. Disposal, of 
course, would not be into operating 
or depleted oil fields, but into deep 
porous formations. 

So this technique has definite 
promise. Waste solutions must be 
emplaced so they do not come in con- 
tact with living organisms, nor 
enter zones of potable water, nor be 
capable of migrating during their 
dangerous lifetime into potable 
waters or biologic environments. 

The following points were made 
to serve as guides in the selection of 
deep-disposal methods: 

1. Liquid waste should have a 
specific gravity greater than the 
liquids already in the reservoir. 
This would insure that any migra- 
tion would be downward and take 
‘are of undetected fractures and 
seismic rupturing of the reservoir 
stratum. 
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2. Liquid should be injected un- 
derground preferably where it will 
remain under essentially static con- 
ditions. 

3. Introduction of fluids into the 
bottom of structural basins is one 
means of obtaining the static con- 
ditions required. 

4. Distribution of waste liquids 
within the reservoir formation 
should be monitored by appropriate 
observation wells. 

5. Prior to introduction of nu- 
clear wastes into the reservoir, the 
problems at heat dissipation, clog- 
ging of reservoir pore spaces, and 
chemical reactions with the rock 
and fluids would have to be evalu- 
ated. 

A committee of the American 
Petroleum Institute has studied the 
problems involved in deep disposal" 
and has concluded that the major 
problems of containment in a suit- 
able reservoir, dissipation of heat, 
protection of the reservoir against 
plugging or fracturing and corro- 
sion can be solved and a safe well 
disposal system for certain kinds 
of waste developed. Fig. 6 shows a 
hypothetical plant. 

It should be obvious, from our 
discussion, that solutions to nuclear 
waste disposal problems are impor- 
tant in the attainment of the maxi- 
mum benefits from the atom. The 
application of chemical engineering 
principles and techniques will be in- 
strumental in determining the ulti- 
mate solution to this problem. 
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When you purchase process equipment .. . 


What Guides Buyer-Seller Relations? 


A vendor answers some questions: 


© Do you have to be a process equipment expert? 
How much should you know about the equipment? 
What decision fixes the course leading to purchase? 
How do you start the ball rolling with the vendor? 
Who (and how many) should receive your bid request? 


And buyers comment with some CPI views. 


NORMAN H. PARKER, Tower Iron Works Ine., Providence, R. I. 


ROBABLY one of the most difficult 

problems which any chemical 
engineer faces in the day-to-day 
performance of his job is speci- 
fication and purchase of process 
equipment. Training in chemical 
engineering has taught us to solve 
all manner of process and operating 
problems. But, although it forms 
a basic part of our everyday life as 
well as our business life, there has 
usually been very little time de- 
voted to training in the basic facts 
and policies of buying. 

And, although each one of us 
makes innumerable daily purchase 
decisions, there is usually very lit- 
tle correlation between our personal 
buying habits and the purchase of 
a piece of major process equipment. 
We know, of course, that we go 
through the same steps: 





NORMAN H. PARKER is manager of 
the industrial division of Tower Iron 
Works. He joined the company while 
preparing this series for CE, having 
come to it from his previous job as 
manager of engineering for Turbo 
Mixer division of General American 
Transportation Corp. A graduate of 
Brooklyn Poly’s chemical engineering 
department, Parker is a licensed pro- 
fessional engineer in New York, Rhode 
Island and Illinois and member of 
AIChE and NSPE. 


1. Recognizing the need. 

2. Selecting the basis of purchase 
(specification). 

3. Evaluation 
bids). 

4. The decision. 
But, in most respects, that is where 
the similarity ends. 

As we advance in our profession, 
all of us focus our interest in a par- 
ticular field of specialization. This 
may be chemical manufacture, re- 
search, process development or de- 
sign. And even in that specialty, 
our interest may center on a single 
area, In some cases, the daily per- 
formance of our work includes as- 
sociation with unit operations in 
which process equipment is in serv- 
ice, and we develop a good working 
knowledge of some types of equip- 
ment. This fact, however, shouldn’t 
obscure the difference between the 
knowledge of and operation of a 
piece of equipment and the setting 
of a specification from which the 
same piece of equipment must be 
purchased. It certainly does not 
answer the question as to how to 
get the best piece of equipment for 
the job. 

What are the basic factors which 
enter the picture when we have 
“recognized the need?” Do we need 
to be a process equipment special- 
ist? How much do we have to know 


(comparison of 
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about any specific piece of process 
equipment? 

Those of us who are not directly 
associated with all the process 
equipment used in various unit op- 
erations are fortunate to be able to 
turn to two sources of information. 
One is Perry’s “Chemical Engi- 
neers’ Handbook,” and the other is 
the series of major articles on proc- 
ess equipment and unit operations 
which have appeared in this maga- 
zine. These articles are not in- 
tended to make us experts, but they 
do provide a working knowledge of 
the equipment, the theory of oper- 
ation, the range of application, and 
in some cases, include some general- 
ized information which is useful in 
preliminary cost estimation. 


Responsibility Is Key 


At this point, we can recognize 
that there is one basis from which 
we can approach the problem of 
how to buy process equipment. This 
basis will set the course of action 
which is to follow. This basis is re- 
sponsibility. 

The first decision to be made is to 
determine on whom the final re- 
sponsibility will rest for the opera- 
tion and performance oi the equip- 
ment. This should be done whether 
a specification is being developed 
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for a budget estimate or for equip- 
ment purchase. The question is: 

(a) Do you (your company) 
want the responsibility for the me- 
chanical and process design; 

(b) Do you want the equipment 
vendor to accept complete responsi- 
bility for design and performance? 

The answer will determine the 
type of vendors to whom your in- 
quiry should be addressed. 

There is, of course, an area be- 
tween these two alternatives. Many 
of us, in our field of interest, have 

coterie developed areas of specialization in 
3. Quantity of Feed Liquid to be evaporated per bows 0 sccbiclinesilin process design on which we and our 
4. Density of Feed Liquid > Of Finat EEN: . company are entitled to capitalize. 
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ment must be borne jointly by 
purchaser and vendor. Al 
13, Liquid characteristics though the vendor is solely 
g) Explosi responsible for mechanical 
» Kean ae performance of his equip- 
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Lbs/Hr. ment, the purchaser must as- 


1) Toxicity D Beotnet Peay sume responsibility for appli- 
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c) Corrosive 

















cation of the equipment, 
14, Live steam available, Pressure psig. Quantity , Cost per MLbs range of operating conditions 


pressure, temperature and 








15, Exhaast steam available, Pressure psig. Q » Cost per M apacity swings 
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_16, Cooling water available, GPM , Source 

Temp. Min, . OF, Max, °F, Cost per M Gals Let us examine how these two 
basic alternates affect the type of 
vendor selected. 





17, Current characteristics, AC or DC , Phase 
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When the purchaser takes com- 
plete responsibility for the equip- 
ment design and _ performance, 
there is certainly no need to have 
any equipment vendor repeat the 
design steps. This is uneconomical 
as well, since it represents dupli- 
cate engineering which is added to 
the cost of the equipment. It is 
logical, therefore, to send complete 
design drawings and specifications 
to a specialty fabricator to quote on 
manufacture only. The major prob- 
lem here is usually encountered in 
those companies which do not have 
sufficient depth in the engineering 
staff to handle the mechanical fea- 
tures of the equipment design after 
the functional engineering has been 
completed. 

The alternative is to put the en- 
tire responsibility in the hands of 
the equipment vendor. This is what 
the major equipment vendors pre- 
fer, and this is the type of job 
they are geared to do. Their engi- 
neering staffs are composed of 
specialists who have immediate ac- 
cess to all the knowledge and ex- 
perience gained during the span of 
the company’s operation. It could 
be said that the major equipment 
vendors serve as consulting engi- 
neers in their field of specialization. 
They stand ready to place at the 
disposal of their customers their 
knowledge and experience, and pro- 
vide a piece of equipment whose 
performance they will stand behind. 


CONSULTANT says 
‘Engineering, for 

effectiveness, cannot be com- 
bined with 
The engineering, if properly 
done, results in smaller sales 


greatest 


sale. 


equipment 


of equipment. It’s asking a 


great deal to expect 
ment vendors to spend their 
reduce their 


umes or to make their pro- 


equip- 


money to vol- 


prietary equipment obsolete. 


In such industries as coal, 
where vendor en- 
gineering is the rule, 


improvements 


steel, etc., 
basic 
product are 
rare and plant costs are ex 


tremely high.” 


The decision as to which way to 
go on “responsibility” can usually 
be answered in terms of a specific 
job. There will always be those 
companies whose central engineer- 
ing staff is fully equipped and com- 
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petent to handle the design of 
process equipment. And there will 
always be those companies whose 
engineering departments are de- 
voted wholly to process and opera- 
tions. And as always, there are 
those whose departments contain 
experienced personnel who are 
specialists in their company’s field 
of operations. 
CHEMICAL COMPANY 


“On a rather standard piece 


of equipment like a pump, al- 


purchaser—whether 


ticated engineer ol 


dependent on suppliers’ 
inclined to 
erformance required 
ind differential pres- 
He knows from. the 
1 design of the sup- 
jlicits exactly what 
p he is obtaining 
er hand, if he were 
‘Ing furnace 

» be quite spe 

bout diameter of 
residence time, tem 
to be attained; he 
discretion § for 
umber of burners 
the furnace walls 
eputable vendor. Of 
ngineering maturity 


fix the right way.” 


There are no hard and fast rules 
which will determine which way to 
go. There may be a company policy 
which favors the internal engineer- 
ing of equipment to retain company 
“know-how” or process art or ex- 
perience. On the other hand, en- 
trance into a new field of process 
operation may dictate calling on 
the specialization and experience of 
equipment vendors for proper spec- 
ification and selection of equipment. 


engineer is 

agent of 

ale department. 
engineering talent 
ral vendors involved 
jor sale. Inevitably 
t comfine the dis- 
ith vendor’s sales 
in area as 
yractical and avoid 
disclosure of ma- 


the buyer's 
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business. It is practical, and 
in the buyer’s best interest to 
take an independent consult- 
ant into confidence. In addi 
tion to augmenting the buy 
er’s staff for the 


engineering need, the consult- 


temporary 


position encourages 


It is difficult to visual 


ant’s 
trust. 
ize such a relationship with 


all vendors’ engineers who 


might be competing for the 


specific job.” 


However, any company jealous of 
its reputation for integrity and fair 
dealing will want you to make a 
decision one way or the other. And 
once the decision is made, don’t 
change horses in midstream. As in 
everyday living, there are ethics 
involved in dealing with equipment 
vendors, too. 


Pathway of Buying 


After the decision has _ been 
made, start the ball rolling with 
the vendors. Of course, either the 
specialty fabricator or the equip- 
ment vendor is going to want to 
know what you want him to do. 

Let’s take the case of the spe- 
cialty fabricator first. After you 
have decided to purchase a piece of 
process equipment, you will have 
completed the functional design, 
and sent it to mechanical engineer- 
ing for detailed design (or done it 
yourself). Then is time enough to 
call the specialty fabricators on 
your approved list to give them the 
drawings and specifications. (We 
are assuming here that any com- 
pany protocol with regard to the 
functions of your purchasing de- 
partment have automatically been 
complied with.) Your speciality 
fabricator, like the prospective 
builder of your house, will review 
your plans and specifications, and 
bring to you any questions. When 
the questions have been resolved, 
he can prepare a quotation. 

Actually, it would not be unfair 
to state at this point that few 
specialty fabricators maintain any- 
thing beyond the simplest engineer- 
ing department. The overhead 
which it represents is usually con- 
sidered put to better use in sales 
effort. This is the limiting factor 
in how much responsibility for 
mechanical design can be trans- 
ferred. Those specialty fabricators 
who maintain departments capable 
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of equipment design cannot provide 
this service gratis, and the cost to 
the customer on a hybrid job where 
the customer furnishes the func- 
tional design and the fabricator the 
mechanical engineering is always 
higher than the cost of fabricating 
alone. 


Give Enough Data 


When the decision has been made 
to use the services of a major 
equipment vendor, the prime con- 
cern is to get the information to- 
gether in a form which will permit 
the vendor to review and select the 
data he considers pertinent, and 
request additional information, if 
required. Over the years each 
vendor has developed a form, or 
outline, for process data which pre- 
sents it in what he considers the 
most satisfactory manner. Al- 
though these “data sheets” may 
vary somewhat in detail from com- 
pany to company, a brief review 
will show they all have the same 
basic requirements. Several typical 
data sheets are presented on the 
previous page to show the informa- 
tion required. 

If you have dealt with any of the 
major equipment vendors, you may 
be sufficiently familiar with what 
the data sheets contain for some 
pieces of process equipment to 
write a specification outlining the 
process problem. One well-known 
company uses a simple method of 
soliciting vendors’ assistance in 
tying down the data required on 
new problem. They send a brief 
description of what they plan to 
do, with any available data, to their 
approved list of vendors. The ven- 
dors who have something to con- 
tribute to the solution of the 
problem will come in to clarify 
questionable areas, to request labo- 
ratory tests or to get additional 
information to solve the problem. 

The company’s experience with 
standard problems on various types 
of process equipment, however, has 
reached the point that they can 
completely outline any “usual” ap- 
plication. In the above example, the 
response to the general inquiry also 
serves as a guide to those vendors 
who are interested in the problem 
presented and who will be queried 
again on similar problems. This is 
an added bonus, in a standard pro- 
cedure, for the purchaser. 

In the buyers’ market which ex- 
ists today, this probably represents 
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the best approach. In sending out 
a general inquiry, specify the type 
of problem (e.g., drying, evapora- 
tion, de-watering, etc.), the initial 
and final conditions and_ the 
throughput required. In addition, 
outline the material characteristics, 
and indicate that further discus- 
sion of the problem with the ven- 
dor’s engineers would be welcomed. 


How Many Requests? 


The next logical question would 
be how many prospective vendors 
should a bid request be sent to. Of 
course, your purchasing depart- 
ment may have policies which re- 
quire a minimum of three vendors 
on any bid request where a certain 
dollar value is to be exceeded. On 
the other hand, upon checking such 
standard reference sources as 
“Sweet’s Catalog” or “Chemical 
Engineering Catalog,” we can find 
as many as twenty companies listed 
under some product headings. 

But for one factor, this would 
present a difficult problem in evalu- 
ation of itself. However, most of 
us at one time or another have had 
at least brief exposures to such ex- 
cellent series as those which have 
appeared in Chemical Engineering 
on equipment. They provide us 
with a working knowledge of 
various pieces of equipment; they 
can also provide a guide to the 
leaders among the major equipment 
vendors. With these as a guide, the 
other lists of vendors can be culled 
for additional prospective sup- 
pliers. 

Actually, the number of vendors 
should be kept to the minimum ac- 
ceptable to your purchasing policy. 
As the purchaser, you want only 
those vendors who enjoy the high- 
est reputation in their respective 
fields. In addition, while the vendor 
is interested in every prospective 
job and will bend every effort to 
promptly and properly supply any 
prospective purchaser with  re- 
quested and required information, 
he does not relish the expenditure 
of time and effort where he is one 
among many. Furthermore, the 
evaluation is complicated consider- 
ably as the number of bids in- 
creases. 

We have been talking up to this 
point in terms of getting firm esti- 
mates. However, the same general 
principles apply to budget esti- 
mates. It is important to add one 
word of caution here. It is better 


to send out several inquiries for 
budget estimates than to confine 
your budget figure requests to one 
vendor, although this latter pro- 
cedure seems to be the simplest and 
most economical. Although all ven- 
dors encourage it, a “favored-ven- 
dor” situation can develop as a 
result of using a single vendor for 
all preliminary or budget informa- 
tion. 


CONSULTANT says... 
“An engineer responsible to a 
client is obliged to remain 
neutral among vendors. He 
cannot allow a “favored 
vendor” situation to arise. 
His sole obligation is to his 
client.” 


We might summarize the main 
point before passing to others: The 
basic decision to be made in any 
vendor-buyer relation is that of 
responsibility—do you want to ac- 
cept total responsibility, and if not, 
how do you want to divide responsi- 
bility? The answer to this largely 
determines your vendor(s). From 
then on, proper flow of information 
culminates in bid requests. In the 
next installment, we will examine 
more closely what goes into the 
buyer-seller ethical relation. 





COMING NEXT: 

In Part II of this three-part 
series, Mr. Parker will pre- 
sent the vendor’s view on 
ethics in dealing with the 
vendor in buying process 
equipment. Among _ other 
things, he will show what 
vendors need to know to give 
you the best design for lowest 
first cost, how much pre-pur- 
chase engineering you should 
expect from the vendor, and 
what the vendor expects of 
you. As in the article in this 
issue, we will solicit opinion 
from engineers in the chemi- 
cal process industries. These 
comments, interspersed in ap- 
propriate places in the text of 
Mr. Parker’s article, may help 
stimulate your thinking in 
your own work. 











December 14, 1959—CuemicaL ENGINEERING 





Liquefaction: New Gas Market 


New plant produces liquid methane at —259 F. in 


tanker quantities for shipment by sea to distant locations. 


JAMES DE LURY, Manager, Process and Research Dept., J. F. Pritchard & Co., Kansas City, Mo. 


ENEZUELA, North Africa, the 

Middle East and Pakistan have 
supplies of natural gas which far 
exceed their needs. Western Eu- 
rope, South Africa, Australia and 
Japan must depend on manu- 
factured gas produced locally. 
These have-not nations are a poten- 
tially great market for the produc- 
ing nations—if the gas is available 
at a competitive price. 

Gas cannot be sent from Iraq to 
England, from Pakistan to Japan 
by pipeline. The costs of building 
and operating such a pipeline would 
price the gas out of the market. 
To compete successfully with the 
local product, gas must move in 
bulk, in ships. 

The only economical way to move 
a gas in bulk is as a liquid. Natural 
gases consisting primarily of 
butane and propane present no 
great problem in this regard since 
they can be liquefied at pressures 
below 200 psi. at temperatures up 
to 100 F. The cost of storage and 
transportation facilities for handl- 
ing gas at these pressures is not 
prohibitive. The smaller liquid vol- 
ume offsets the increased cost of the 
pressure vessels. 


Methane-based gases cannot be 
liquefied at normal temperatures. 
The critical temperature lies below 
—100F.; the critical pressure is 
about 800 psi. Bulk transportation 
and storage of methane as a gas 
is not economical because the pres- 
sures required for a significant re- 
duction in volume are too high. 
However, methane can be liquefied 
(at very low temperatures) and 
moved by ship to the point of use 
where it can be competitive with 
locally manufactured gas. One 
cubic foot of methane liquid, at 
—260F., is equivelant to 630 SCF. 
of methane gas. 

There are other advantages to 
liquefaction of natural gas, even 
where there are pipelines, as in the 
northeastern United States. Lique- 
faction permits large volume tank 
storage close to major markets 
where geology does not alloy: 
underground storage. Surplus pipe 
line gas may be liquefied during 
summer months, stored and re- 
vaporized during the winter when 
fuel demand is in excess of pipe- 
line deliveries. In addition to im- 
proving the pipeline load factor, it 
enables the distributor to sell more 
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gas at a higher rate on a non- 
interruptible basis. 

Two recent papers ** discussed 
the economics of liquid methane for 
peak shaving. 


Composition of Natural Gas 


Natural gases vary widely in 
composition but usually consist 
principally of paraffinic hydro- 
carbons with varying quantities of 
naphthenes and aromatics, nitrogen, 
helium, carbon dioxide, hydrogen 
sulfide and water vapor. Gas is 
produced from dry gas and con- 
densate fields or incidental to crude 
oil production. It may be available 
at high or low pressure. 

The vapor pressure curve for 
methane shows that storage of 
methane liquid at atmospheric 
pressure requires an operating 
temperature of —259 F. The bubble 
point curve for a typical pipeline 
gas containing 95 to 98% methane 
shows that operating conditions 
are very close to those for pure 
methane. This is typical of a strip- 
ped gas which might be used for 
peak shaving by a domestic gas 
distributor. An unstripped gas con- 
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NATURAL GAS... 


Cascade Cycle Requires More Equipment but Uses Less Power 


Propane at 25 F. ) 


Natural gas (Methane) 


t 


r 


Purification 


ond 
dehydration 





Propane at -34 F. » 
Ethone at -78 F. ) 


Ethone at -120 F. ) 
Methone at -I60 F. » 


Methane at —215 F. » 


Expansion Cycle Is Simple, Suitable for Small Installations 


Natural gas (Methane) 


oe. 


Purification 


and 
dehydration 





taining only 72% methane would 
have a bubble point of —250 F. at 
atmospheric pressure, typical of a 
gas which might be available at an 
overseas location, 

To make a natural gas merchant- 
able or suitable as a feedstock for 
a liquefaction unit, one must re- 
move carbon dioxide, hydrogen 
sulfide and water vapor. Treatment 
with amine and hot carbonate solu- 
tions and drying by contact with 
solid dessicants will remove acid 
gases, These processes are well 
described in the literature and will 
not be considered further at this 
time. 

Phase equilibria data* on the 
methane-carbon dioxide system in- 
dicate that quantitative removal of 
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Propane 
refrigeration 


the carbon dicxide from the feed 
gas may not be necessary. How- 
ever, we need to do further experi- 
mental work to establish the 
permissible limits of carbon di- 
oxide in gas for liquefaction. 


Two Ways to Liquefy 


Before one can design a gas 
liquefaction unit, the refrigeration 
cycle to be used must be estab- 
lished, Choice of cycle is dependent 
on several factors, including the 
capacity of the unit and weight and 
space limitations. Shore-based or 
shipboard installation will also in- 
fluence the choice. We will confine 
this article to a discussion of two 
cycles: cascade and expander. 


{ } 
i 


Methane at -249 F. ) 


The cascade cycle diagrammed in 
Fig. 1 uses several refrigerants in 
series, each used over that temper- 
ature range in which it is most 
efficient. For example, water or air 
condenses propane; propane, in 
turn, cools natural gas to about 
—34F. and also condenses’ ethane 
refrigerant. The ethane cools and 
condenses the natural gas to —116 
F. and condenses methane refrig- 
erant. Methane refrigerant can 
then chill the liquid gas to the 
storage temperature, approxi- 
mately —250 F. 

The cascade cycle can use other 
combinations of refrigerants than 
those shown in Fig. 1. For example, 
the East Ohio plant operated on 
water, ammonia, ethylene and 
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methane. The Chicago District 
Pipeline plant would have used 
water, propane, ethylene, methane 
and nitrogen. A major considera- 
tion in the choice of refrigerants, 
aside from efficiency, is ease of re- 
placement should a charge be lost. 
At some foreign locations it would 
be advisable to use refrigerants 
which could be derived from the 
feedstock itself. 7 

In the expander cycle (see Fig. 
2) the natural gas is liquefied by 
heat exchange under pressure with 
methane refrigerant. An ammonia 
or propane refrigeration cycle cools 
the pressurized (abcut 1,500 psi.) 
methane refrigerant. The methane, 
in turn, expands isentropically in 
an expansion engine and exhausts 
from the engine as saturated vapor 
at —250 F. The cold methane then 
cools the natural gas feedstock, also 
at 1,500 psi., below its critical 
temperature. The liquefied natural 
gas is further cooled to its final 
temperature by allowing it to flash 
into the storage tank at atmos- 
pheric pressure. 

It is fairly obvious from the 
description above that the cascade 
cycle requires a rather complex 
plant. However, a series of refrig- 
erants used in the manner described 
improves the reversibility of the 
process and makes it more efficient, 
thermodynamically, than the ex- 
pander cycle. Liquefaction of 
1,000,000 SCF./D. of stripped nat- 
ural gas received at 700 psig. re- 
quires about 460 brake hp. in a well 
designed cascade unit. About 90% 
of the sweet gas charged to the 
unit is liquefied, the remaining 
10% going to fuel for steam boil- 
ers, compressors, electric genera- 
tors, etc. 

The expander cycle, on the other 
hand, permits design of a relatively 
simple plant, one with fewer items 
of equipment. However, a well de- 
signed expander plant requires 830 
brake hp. compared with the 460 
bhp. consumed by the cascade cycle. 
The expansion engine would de- 
velop 100 bhp. for a net require- 
ment of 730 bhp. Only 80% of the 
sweet gas charged to the plant 
would be liquefied, the remainder 
going to fuel. 

Where fuel is cheap, a relatively 
inefficient cycle would appear justi- 
fied. But horsepower requirements 
increase as the efficiency of the 
process decreases. Consequently, 
capital investment charges also 
increase with increasing _ ineffi- 
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Natural gas has been liquefied 
since the early days of helium pro- 
duction. Hope Natural Gas of West 
Virginia liquefied natural gas on 
a pilot scale in 1940. Their plant 
liquefied 300,000 cu. ft./day and 
had storage for about 14,500 gal. 
of liquefied gas, an equivalent of 
1,000,000 standard cubic feet. The 
unit served as the design basis for 
the larger plant of the East Ohio 
Gas Co. that was built in 1941. 

The East Ohio plant liquefied 
4,000,000 SCF./D. with ultimate 
storage for 250,000,000 SCF. This 
plant operated very satisfactorily 
until rupture of one of the storage 
tanks in October, 1944, destroyed 
the entire installation with large 
loss of life and property. The in- 
vestigation which followed estab- 
lished that the design and operation 
of the plant were sound; the cause 
of the accident was probably a 
fault in the tank metallurgy. The 
investigation also established, 
somewhat belatedly, that the plant 
should not have been built in a 
congested area. 

In 1949, the Chicago District 
Pipeline Co. proposed the construc- 
tion of a gas liquefaction plant. 
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Short History of Natural Gas Liquefaction Plants 


The project was abandoned, how- 
ever, when suitable underground 
storage became available. 

A plant similar to the East Ohio 
unit but designed to liquefy 4,500,- 
000 SCF./D. was turned over to the 
Russians in 1947 under Lend-Lease. 
This plant is operating satisfac- 
torily today. 

Another natural gas liquefaction 
unit which is currently in service 
is the experimental barge mounted 
unit of Constock International Me- 
thane, Ltd. This plant will liquefy 
between 6 and 8,000,000 SCF./D. 
and has been in operation since 
1956. Recently it has provided car- 
goes for the “Methane Pioneer”, a 
converted C-1 dry cargo ship owned 
jointly by the British Gas Council 
and Constock. The photograph is of 
“Methane Pioneer,” shown here 
while loading liquid methane from 
shore-based storage tanks. 

Constock International Methane, 
Ltd., is a joint venture of the Con- 
tinental Oil Co. and the Union 
Stock Yards and Transit Co. of 
Chicago. Constock intends to liq- 
uefy large volumes of natural gas 
and ship it by tanker to overseas 
areas. 


Cooling Curves Show Effect of Pressure 
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ciency. Therefore, for a large unit, 
the most efficient cycle, the cascade 
cycle, is the cheapest one. For small 
units, though, the expander cycle 
is actually the cheaper because of 
the lower capital investment. 

The cascade cycle is obviously 
best for a fixed primary liquefac- 
tion plant. The expander cycle lends 
itself to small or mobile installa- 
tions, such as a shipboard recon- 
densation unit. 

A cooling curve chart (Fig. 3) 
shows how much heat must be re- 
moved from a pound of methane at 
100 F. to convert it to liquid at 
—250 F. The chart also shows the 
temperature level at which the heat 
must be removed. Design limit 
temperature levels of propane and 
ethane refrigeration are —34 F. 
and —120 F. respectively. These 
limits were chosen to preclude 
pulling a vacuum at the refrig- 
erant compressor. 

Pressure of the feed gas is an 
important factor in the design of 
the liquefaction unit. Methane gas 
at 400 psia. requires methane re- 
frigeration at —145 F. to remove 
latent heat. Refrigeration at this 
level is expensive, requiring some 
7.25 bhp. per ton of refrigeration. 
If the pressure of the feed gas is 
raised to 800 psia., above the criti- 
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cal pressure for methane, the cool- 
ing curve no longer passes through 
a two-phase region. One can now 
remove the equivalent of latent 
heat within the limits of ethane re- 
frigeration and _ correspondingly 
reduce horsepower requirements. 
If the gas pressure is raised to 
1,200 psia., refrigeration horse- 
power is further reduced since 
additional heat may be removed 
with propane and high level ethane. 

Development of a cooling curve 
for a given natural gas requires 
calculation of the dew-point, the 
bubble point, and the quantity and 
composition of the vapor and liquid 
present at various temperatures. A 
consistent set of vapor-liquid 
equilibrium ratios, such as those 
published by the Natural Gasoline 
Association of America‘ or De- 
Priester’, is needed to perform 
these calculations. 

With phase compositions and 
quantities determined, one must 
then calculate how much heat to 
remove from the inlet gas. This 
requires selection of the proper 
enthalpy data. 

A natural gas may consist of 
many components with differing 
properties. Some components will 
be in the vapor phase when their 
properties as a pure material in- 
dicate they should be liquid. Other 
components will be in the liquid 
phase at temperatures above their 
critical temperatures. Clearly, one 
should employ partial enthalpies to 
obtain accurate results. Canjar, 
Edmister, Peters and others**® have 
done a considerable amount of work 
in developing correlations for cal- 
culating partial enthalpies for 
hydrocarbons, However, these data 
do not agree. There are not, as yet, 
enough experimental data to check 
their accuracy. Further, there is 
no set of correlations consistent 
with accepted equilibrium data that 
covers the entire range of interest 
in the gas liquefaction process. One 
must use judgment in the selection 
of enthalpy values. 

When the cooling curve for the 
gas is determined, the associated 
refrigeration system must be cal- 
culated. Or, if only an estimate of 
refrigeration horsepower is needed, 
one may refer to a correlation of 
brake horsepower as a function of 
refrigerant evaporating tempera- 
ture. Such correlations are availa- 
bie.” 

Higher molecular weight frac- 
tions of natural gas frequently con- 


tain components, such as aromatics, 
which become insoluble in the main 
body of the liquid when cooled to 
around —200 F. To minimize oper- 
ational difficulties from this source, 
liquids should be drained from the 
system at an early stage of the 
liquefaction process when these ma- 
terials first condense. 


Liquid Storage 


Liquid gas is stored at atmos- 
pheric pressure in cylindrical tanks. 
These tanks are of flat bottom, dou- 
ble wall, umbrella roof construc- 
tion. There is 3 ft. of granular 
perlite insulation between the ver- 
tical walls. The inner tank is alum- 
inum, the outer stainless steel. So 
that it will not creep in the course 
of repeated heating and cooling 
cycles, the inner tank is anchored 
or keyed to the concrete floor. To 
prevent the earth under the tank 
from freezing and heaving, the 
foundation is equipped with a heat- 
ing coil or is elevated on pilings. 
Constock’s tank at Lake Charles, 
La., is 67 ft. in diameter and 56 ft. 
high. It has a capacity of about 
35,000 bbl. of liquid gas, equivalent 
to 100,000,000 SCF. of gas. Insula- 
tion of the tank is so effective, daily 
losses from heat leakage are only 
0.2% of the volume when full. 

The future of the liquid natural 
gas industry promises to be bright. 
Already “Methane Pioneer” has 
carried several loads of liquid gas 
from Louisiana to England. These 
trial trips proved that the gas could 
be liquefied and shipped at less cost 
than gas manufactured locally. The 
next step is more ships, but regular 
commercial shipments are another 
24 years off yet. 
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Estimate Engineering Properties 
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Quick parachor calculation 
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Diffusion coefficients 
Thermal conductivity: gases 


Thermal conductivity: liquids 


WALLACE R. GAMBILL, Union Carbide Nuclear Co., Oak Ridge, Tenn. 


N THIS next-to-the-last install- 

ment, we’ll take up some miscel- 
laneous property areas not previ- 
ously covered. Then, we’ll backtrack 
a bit to include some good estima- 
tion methods for the properties al- 
ready covered. These estimation 
methods were either missed the first 
time around or have since appeared 
in the literature. 


Refractive Index 


Refractive indexes may be 
roughly estimated by the Lorentz- 
Lorenz expression: 


Solving for n yields: 


_ (aR +v\" 
” (4 = [Rol ) a 


Alternatively, use may be made of 
the Landee-Whittier approximation’ 
which may be cast into the follow- 
ing form: 

7 0-88 7", 0-12 
a=i+ a ae (3) 
where p, is liquid density at 20 C., 
grams/ml.; 7, is normal boiling 


point, °K. and N is number of 
atoms per molecule. 

While Eq. (2) applies generally, 
Eq. (3) is for branched alkanes at 





Coming Soon... 

Our next article which will 
appear in an early issue con- 
cludes this three-year series on 
“How to Estimate Engineering 
Properties.” In the final article, 
W. R. Gambill will demonstrate 
the applicability of the estima- 
tion methods covered in _ this 
series to one or more chemicals. 

Previous parts of this series 
are now available in reprint 
form. For fastest service, please 
use Reader Service postcards. 
See p. 231 for prices and order 
by number. 


Thermal Conductivity 

Heat Capacity 

Latent Heat 

Surface Tension 

Viscosity 

Pressure, Volume and 
Temperature 











CHEMICAL ENGINEERINGC—December 14, 1959 


20 C. only. Eq. (3) shows excellent 
correlation for 151 alkanes for 
which 1.385 < n < 1.46. 

For hydrocarbons only, Ward and 
Kurtz have proposed the following 
simple empirical approximation: 


An = 0.6 Apz (4) 


where An and Ap, are corresponding 
changes in refractive index and 
liquid density. 

Kurtz and others,’ showed that 
Eq. (4) agreed with considerable 
data with an average deviation of 
£3 16°/°C. 


Sonic Velocity in Liquids 


For an available summary of pre- 
diction methods for sonic velocity 
in liquids, see Ref. 4. A more recent 
method for liquid mixtures may be 
found in Ref. 5. We have already 
treated Rao’s method’, which is one 
of the simplest and most accurate. 


Polarity and Normality 


We have made many reference to 
polar liquids in describing the re- 
strictions associated with some esti- 
mation methods. Generally speak- 
ing, a polar liquid is one whose 
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molecules permanent di- 
poles, 

More specifically, the various 
compound classes have been ranked’ 
in order of increasing polarity as 
follows: esters, oxides, aldehydes, 
ketones, acetals and alcohols. Within 
a given group, olefinic and straight 
chain molecules are more polar than 
are paraffinic and branched chain 
molecules, respectively. Similarly, 
compounds of lower molecular 
weight exhibit greater polarity. 

Magnitudes of dielectric con- 
stants can also give an idea of rela- 
tive polarities. Still more specific- 
ally, Curl and Pitzer*® have proposed 
an equation which supposedly char- 
acterizes normal liquids with good 
precision. 


possess 


Quick Parachor Calculation 


Earlier in this series,’ we gave a 
table of the standard contributions 
for both molar refraction and para- 
chor. McGowan” has proposed a 


Nomenclature 





a Constant. 

b Constant. 

D. Binary gaseous diffusion coefti- 
cient. 
Constant. 
Thermal conductivity. 
Latent heat of vaporization. 
Molecular weight. 
Refractive index. 
Absolute pressure. 
Parachor. 
Molar refraction. 
Specific gravity. 
Absolute temperature. 
Volume fraction. 
Molar volume. 
Mole fraction. 
Coefficient of 
pressibility. 
Thermal coefficient 
expansion, 
Density or electrical resistivity. 


isothermal com- 


of cubical 


Subscripts 


b At the normal boiling point. 
c At the critical point. 
D Based on the sodium D line. 
i Of component i. 
Of the liquid. 
Mixture value. 
At constant pressure. 
Reduced quantity. 
At constant temperature. 
11 Denotes self-diffusion. 
1,2 Components 1 and 2 or tempera- 
ture levels 1 and 2. 
Superscript 
. At low pressure. 
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somewhat more rapid method which 
dispenses with strain constants. 
This method is based on the addi- 
tive atomic contributions of Table 
I and subtraction of 19 for every 
bond whether single, double or 
triple. The method appears to work 
well, giving an average deviation of 
1.6% for 36 compounds (organic 
and inorganic). 


Liquid-Phase Expansion 


Thermal coefficient of volumetric 
expansion is defined by: 


l oV 
pe = mi (5) 
} (3; ). 


If sufficiently accurate density 
data are available, it may be closely 
approximated from: 


(1/2) — (1/91) 


(le ons t:)(1/pavg) 6) 


i= 
Of course, Eq. (6) is merely a finite 
difference form of Eq. (5). It is 
desirable to select the temperatures 
as close to each other as is con- 
sistent with the accuracy of the 
density data since the calculated 
value of 8 corresponds to the tem- 
perature halfway between ¢, and t.. 
Eq. (6) may also be written in the 
following form: 


° 2 
a ae 


Q(t — th)sis8 (7) 


B = 
where s is specific gravity. 

Smith and others" have shown 
that 6 may be estimated to within 
about 5% for a large variety of or- 
ganic compounds from the follow- 
ing equation. 


B = 0.04314/(T. — T')8  (8) 


where)@: = 1/°Keend-T,;.= °K. 

Polar liquids deviate the most 
from Eq. (8), which might prove 
useful in the absence of good dens- 
ity data. A somewhat simpler but 
less accurate rule was later ad- 
vanced by Duggar:” 


6 = 0.3/(T. — T) (9) 


This equation which supposedly ap- 
plies only to normal liquids was 
tested by the author with 8 data at 
20 C. only for 13 liquids. The aver- 
age and maximum deviations were 
13.4% and 45% respectively. 

Both Tsien” and Wall and Krig- 
baum™ have proposed simple gen- 
eralized rules for the estimation of 
8 and the isothermal compressibil- 
ity a which is defined by: 


a (37) 
if oP m 

The methods of Ref. 14 are both 
simpler and more accurate and are 
summarized in Table II. Wada” 
proposed a method based on addi- 
tive contributions by which adia- 
batic as well as isothermal compres- 
sibilities may be estimated. 

We will now take up additional 
methods for the physical properties 
covered in the earlier articles of 
this series. 


(10) 


Heat Capacity Methods 


For organic liquids, a modified 
Kopp’s rule, utilizing additive con- 
tribution constants, has been sug- 
gested by Johnson and Huang.” 
The contributions of Table III are 
simply added to obtain the molar 
heat capacity at 20 C. in cal./ (gram- 
mole) (°C.). 

In the original article,” an aver- 
age deviation of 5% was claimed for 
84 organics. The author’s tests with 
data for 52 organic liquids gave 
average and maximum errors of 
4.9% and 13.6% respectively. The 
method appears poor only for alde- 
hydes and the first members of 
homologous series. Table III may 
be combined with the Chow-Bright 
temperature function [Chem. Eng., 
July 1957, p. 267] to obtain C, at 
any temperature. 

Sharp and Ginther™ present an 
empirical equation for the effect of 
temperature and composition on the 
specific heat of glass which appears 


McGowan Parachor Contributions—Table I 
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53.4 
19.0 
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24.8 
73.5 
56.3 


Ge 
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Br 
Kr 
Sn 
Sb 
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Estimate Coefficients of Cubieal Expansion and Isothermal Compressibility—Table H* 


Relation 
BL, = 9.4 


Kq. No. 
(11) 


BT, = 0.434 (12) 


(13) 


Lfa/V = 53.6 


T2a/V = 0.105 (14) 


VB /a = 1.65 (15) +13% 


Accuracy 
+ 10% for 63 organic liquids. 


+6% for 63 organic liquids. 
+6% for 42 organic liquids. 


+7% for 42 organic liquids. 


Remarks 


For 37 hydrocarbons, 87', = 0.464 within +7%. 


Not accurate for water, liquid metals or inorganic liquids. 
BL,’ = 10.1, +4% for 37 hydrocarbons, 


cy 


Data cover a 100 to 300 atm. pressure range. 


Data cover a 100 to 300 atm. pressure range. 


*See Ref. 14 for source of these methods on liquid phase properties. Units are: lv =cal./gram mole at To; Lv’ =cal./gram mole 


at 25 C.; T»=°K.; V=ml./gram mole; 


to be accurate within approximately 
1% for 0'C. < ¢ < 1,300 C. 


Latent Heat of Vaporization 


Li and Canjar® have demon- 
strated the excellent data represen- 
tation of an essentially simple com- 
parative correlation for L,. 


, 


Bes 
7 (L ow) pr 


a (16) 


(Live) pe = 
where (L,.),, is L, of any compound 
at a given reduced pressure; L,.. is 
L, of compound at T,, L... is L, of 
water at a reduced pressure corre- 
sponding to the 7, of the given com- 
pound, and (L,,.),, is L, of water 
at the given p,. For 21 compounds 
at a number of reduced pressures 
each, the maximum value of (L,) s+. 
— (L,) cate. Was 12 Btu./Ib. 


Diffusion Coefficients 


For estimating the diffusivities 
of binary gas mixtures, Slattery” 
has proposed that two reduced 
quantities be combined as follows: 
(pDy2), = a(T,)® (17) 
where 

Tr = T/(TaT a) (18) 
and where 


ad PD12|2MiM2/(Mi +M,)]°.5 


(pD12)¢ = (papa)"®(TaT a)" (19) 


where units for D,. are cm.’/sec.; 
p, atm. and T, °K. 

For self-diffusion and for mutual 
interdiffusion of nonpolar gases, a 
= 8.882 x 10“ and b = 1.828. For 
interdiffusion of steam and a non- 
polar gas, a = 5.148 x 10°“ and b 
= 2.334. The average error in D,, 


a=1/atm. and 


B=1/° 


K. Note: 


computed by this method is about 
9%. Therefore, this method ranks 
among the two or three best predic- 
tion methods for this transport 
property. 

An excellent over-all review of 
the theory of diffusion, in both 
gaseous and liquid phases, has been 
published by Bird.” In this review, 
a generalized chart, prepared by 
Slattery, of (pD,,)/(pD,,)° vs. T, 
and p, up to a p, of four was pre- 
sented. 

The same chart with an extra- 
polation up to p, equal to 10 was 
later published by Slattery and 
Bird.” This chart is directly applic- 
able to estimation of the pressure 
dependence of self-diffusion coeffi- 
cients. However, its accuracy has 
not been fully assessed. 

It has also been suggested that 
the same chart might be used to 
estimate the pressure dependence of 
binary diffusion coefficients by us- 
ing pseudocritical T and p. How- 
ever, insufficient data exist for ade- 
quate testing. 

In our original treatment” of 
gaseous diffusivities, we pointed out 
that D,. does not vary very much 
with composition. A quantitative 
estimate of the maximum error in- 
curred by this assumption may be 
made with the following equation :™ 


(D)n _ 


(D) y2 
1+1M,?/(12M2+16MiM,+30M\)] 


I+ (M/(2M + 16MM +3002) 
where D,, equals D when the con- 
centration approaches zero for com- 
ponent 1, and D,,. is the analogous 
quantity for component 2. 

A good reference for up-to-date 
information concerning thermal! dif- 


(20) 
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a B and V evaluated at 20 C. 


Group Heat Capacity—Table III" 


Contribution, * 
Cal./(Gram Mole) (°C.) 

CH;— 
—CH.— 
>CH— 
—COOH 
—COO— (esters) 
>CO (ketones) 
—CN 
—OH 
—NH; (amines) 
—Cl 
—Br 
—NO, 
Bee al 
ae 
C.Hs— 
H— (formic acid, 

formates)!” 
=CH— (allyl 

compounds) 


AMBRWNARNCONAHRwWO 


5.4 


*At 320 C. Note: 
atomic configurations, it may be neces- 
sary to use values for C alone and for H 
alone; the author found —0.8 and 3.6, 
respectively, adequate. 


only. For certain 


fusion in gases is an article by 
Chapman.” 

A review of recent work on gas 
and gas mixture diffusion, as well 
as a wealth of other property infor- 
mation, is included in a recently 
published book,” which is highly 
recommended to anyone involved 
with physical properties. 


Thermal Conductivity 


Supported by new experimental 
data, Sakiadis and Coates” extended 
their earlier prediction method” for 
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the thermal conductivity of liquids 
to ring compounds. Wang and 
Knudsen” considered the k of liquid- 
liquid emulsions and compared their 
data for emulsions of water and 
petroleum solvent, mineral oil, and 
carbon tetrachloride with three 
equations. 

None of the equations was espe- 
cially accurate, but the one exhibit- 
ing the least extreme deviations rep- 

resented the data within 20 to 30% 
and is: 


(21) 


where v is phase volume fraction 
and subscripts e, w and o denote 
emulsion, water and oil respectively. 

A reduced k correlation for both 
liquid and gaseous hydrogen over 
the ranges 0.2 < k, < 10, 0.1 < p, 
< 100, and 0.6 < T, < 46 was de- 
veloped by Schaeffer and Thodos.” 
A reasonably successful correlation™ 
for new data on the k of suspensions 
of graphite in silicone oil and in 
water has appeared. Calculation of 
the k of porous and other composite 
materials such as snow has been well 
reviewed by Woodside.” Novikov™ 
has noted an empirical relation be- 
tween the thermal conductivities 
and viscosities of saturated liquid 
and vapor phases. 

Ewing and others” developed a 
broadly applicable equation for the 
k of metals whether pure or alloyed, 
liquid or solid. This relation corre- 
lates the available data for liquid 
metals within 5 to 10% and for solid 
pure and alloyed metals within 4 to 
7%. It also appears to work well 
for simple unassociated organic 
liquids. The relation is: 

k = (2.61 & 10-8)(T/p) — 

(2 & 107")(T'/p)?/C,d + 

970 2/MT (22) 
where k is watts/(cem.) (°C.); T is 
°K.; p is electrical resistivity, ohm- 
cm.; C, is specific heat, cal./ (gram) 
(°C.), d is density, gram/cc. and M 
is atomic or molecular weight. Use 
average weight for alloys. 

Studies of the enhanced k of gas 
mixtures in chemical equilibrium 
have been the subject of consider- 
able recent interest.“ These stud- 
jes rely mainly on data for the sys- 
tem: N.O, = 2NO,. The studies also 
give methods by which these data 
are successfully correlated. 

Validity of the Lindsay-Bromley 
formula” for gas mixture k was cor- 
roborated® for ternary gas mix- 
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tures of neon, argon and krypton. 
Rubin“ proposed a simple relation 
suitable for the calculation of the k 
of gas mixtures containing hydro- 
gen: 


km =f [(: ; a +(25")e] (23) 


where x and w are mole and weight 
fractions, respectively. The dimen- 
sionless factor f has values given 
as follows: 


oa 
1 


0.9 1.0 
14.1.2 


Mole fraction Hz 0 0.3 0.4 

f 0.92 0.95 0.97 1 1,22 
Eq. (23) correlated the k of 
seven hydrogen-containing binaries 
within 3.3% and 8.6% average and 
maximum errors. 

Friend and Adler“ evaluated a 
cube root rule for the k of gas mix- 
tures which had been suggested by 
E. W. Riblett of the M. W. Kellogg 


Co. This relation is: 


Easki(M iY 
=~ “ea (My (4) 


The relation given by Eq. (24) is 
of the same form as the square root 
rule for gas mixture viscosity dis- 


cussed earlier in this series. Aver- 
age and maximum errors” of 2.7% 
and 9.5% were found for Eq. (24) 
for the 19 gaseous binaries for 
which data were given in the Lind- 
say-Bromley article.“ Temperature 
range of the data was from 273 to 
853 °K. The Lindsay-Bromley 
formula, though much more in- 
volved, proved only slightly more 
accurate giving average and maxi- 
mum errors of 1.8% and 6.3%. Eq. 
(24) is recommended for general 
use. 

Leng and Comings“ present two 
correction charts for the earlier 
Comings-Nathan generalized corre- 
lation for the pressure-temperature 
dependence of gas k-values. These 
charts give the correction as a 
function of T,, p, and the number 
of degrees of vibrational freedom 
per molecule. 

A reduced state correlation for 
the k of the inert gases, He, Ne, Ar, 
Kr and Xe has been developed by 
Owens and Thodos.* This relation 
was recently further developed for 
diatomic gases in AIChE J., Sept. 
1959. The k of polyatomic gases has 
been further studied by Hirsch- 
felder“ and by Knuth.” 
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All Aluminum 
DUAL PURPOSE 


ABSORBER-COOLER 


Removable tube bundle has 365- 
1," O.D. seamless aluminum 
Alclad tubes 20'-6" long. Fixed 
tube sheet has integral lugs for 
lifting. 


‘Tee units like this were built for an AMMONIA FERTILIZER PLANT. Operating in a 
vertical position, they are unique in that they serve a dual purpose. 

A nitrogen solution is directed downward in uniform film flow, on the inside of the tube 
walls. At the same time ammonia vapor is introduced in the stream. The nitrogen solution, 
cooled as it travels in film flow down the tubes, at the same time absorbs ammonia from the 
vapor flowing thru the center core of the tubes. 

Cooling water in the shell, baffled to direct the flow for maximum efficiency within pressure 
drop limitations, removes the sensible heat and the heat of reaction of the nitrogen solution. 
Perhaps combination units like this would solve your cooling-absorption problem. Discuss 
it with our engineers, without obligation, Address Dept. 24A-XC, 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


New York, Chicago, Cleveland, Dallas, Camden, N.J., 
SALES OFFICES St. Louis, Charleston, W.Va., Cincinnati 


Compietely assembled unit ready for ship- 
ment. Only some of the bolting flanges 
are not aluminum. Weight — 11,000 lbs. 


Voot HEAT TRANSFER EQUIPMENT 
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Compute Labor Needs for Painting 


The information in this Cost File is 
from a handbook for training engineers 
in maintenance cost estimating. Use of 
labor factors makes it possible to apply 


Labor Factors: Interior & Exterior Building Painting 


Preparation 

Siding; sand and putty 200 sq. ft. /man-hr. 
Trim; sand and putty....... 100 lin. ft. /man-hr. 
Walls; wash. . 100 sq. ft. /man-hr. 
Remove varnish 30 sq. ft. /man-hr. 


Painting * 
Cement block; waterproof... 175 sq. ft./man-hr. 
Corrugated siding.......... 240 sq. ft./man-hr. 


local wage rates to these tasks. Mr. Clark 
is an officer of the American Assn. of 
Cost Engineers. 





Stucco; oil paint . ft. /man-hr- 
Stucco; cement paint . ft. /man-hr- 
Plaster; flat finish . ft. /man-hr- 
Plaster; enamel finish. ...... . ft. /man-hr: 


. ft. /man-hr- 


*All labor is based on first coat; for additional coats, 
add 25-30% to productivity. Use judgment for unusual 
circumstances that might affect labor. 





Labor Factors: Industrial Painting 


Determine total labor factor for a spe- 
cific job by adding factors descriptive of 
job conditions (tabulated below) to the 
base factor, 1.0. Assumptions for the 
base-factor case appear, for each job con- 
dition, as the “zero-factor” case. When 
total factor is compiled, multiply it by 
the base case productivity, 3.0 man-hr./ 
100 sq. ft. to determine total man-hr./100 
sq. ft. for your job. Remember that every 
job has portions ranging from very sim- 
ple to extremely difficult conditions. Con- 
sider these portions individually for best 
use of these factors. 


Paint Material 

Oleoresinous, alkyds, phenolics. . . . 

Chlorinated hydrocarbon resin...... . 

Chlorinated rubber, vinyls ne 

Maintenance neoprenes, epoxys, paints re- 
quiring accelerator addition....... 


Application 

One coat, brush... . 

One coat, spray. . . 

One coat, roller... . 

Additional coat, brush alee it 

Two coats, one each by brush and spray. . 

Two coats, brush; or three coats, one brushed 
and two sprayed 

Four coats, one brushed and three sprayed. 

Three coats, brush; or five coats, one brushed 
and four sprayed... . 


Surface Condition 

Loose surface dirt, easily removed by wire- 
SR ees eae 

Light pinpoint or powdery rust 

Occasional blisters or rust patches 


Pretreatment 


Light rinse or neutralizing 
Scrubbing 


Each wash between coats 


Surface Configuration 

Plane surface 

Occasional projections—bolts, rivets, lap 
welds, etc 

Heavy structural members. . 

Light structural members 

Lattice, grating, etc. 

Rigging 

No rigging 

Ground and ladders..... 

Ladders only ae 

Swing stage and ladders Sans 

Scaffolding or other complicated rigging. . . 


Job Interference 

No interference 

Remote from shop; outside job...... 

Slight interference (remoteness plus outside 
job) 

Moderate interference (requires coordina- 
tion with production) 

Heavy interference and interruption....... 


Environment 

Comfortable conditions 

Gas influence (applied when work is in known 
offending areas) 

Moderate temperature or humidity influence 

Severe temperature or humidity influence. . . 


Posture 
Standing on firm footing, painting at trunk 


Stooping, kneeling, sitting..... .. 
Crawling and reaching 
Lying, crawling, reaching 
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KENNEDY Coke-calcining Kilns 


Compa 
nage yields and better quality a 


{ Chew Cresap, W. Va, coke-calcining plont— ; 


with ao KENNEDY Kiln and RBS: 


Kiln Accessories. 


Reprinted from Chemical Engineering, 
copyright 1958, McGraw-Hill 
Publishing Co., New York, N.Y. 


Mountaineer averages better than 
75 % yield, several percentage points 
higher than older installations. And 
the coke is more uniform in density. 

Mountaineer gains these advan- 
tages through close control of com- 
bustion. A single gas-fed burner 
in hood at discharge end of kiln 
generates a temperature of about 
2,500 F. Flame configuration, pri- 
mary and secondary air flows are 
all controlled carefully; seals cut 
leakage of unwanted air. 

This close control of combustion 
allows some burning of cracked 
gases from coke bed. Yet, it pre- 
vents unwanted combustion of car- 
bon which reduces yields in most 
coke calcining. Too, it produces 
uniform density in finished prod- 
uct, a direct result of uniform 
temperature. 

Kiln is 180 ft. long and 10.5 ft. in 
dia. Rotating at about 1 rpm., it 
retains coke approximately 100 min. 


KENNEDY equipment is behind the high performance 
record of this new plant: 


e The 180’ long kiln with its bronze sleeved, self-aiigning bearings, 
3-tire supports and drive assembly; 


e Special feed and discharge air seals which reduce air leakage and 
improve combustion control; 


e Thekiln firing hood with its extra large access doors for maintenance; 


e The air cooled nose ring assembly, specially designed by KENNEDY 
for coke-calcining. 


When you are in need of kilns—for lime, calcined coke, dead 
burned dolomite, cement by wet or dry process, nodulizing 
and agglomerating or drying—consult KENNEDY. You 
can be assured of quality equipment that delivers high, 
long-lasting performance. 


See pages 419-423 in your Chemical Engineering s atalog for a full 
listing of Kennedy Products for the Chemical é 5 ndustries 


KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 


405 PARK AVENUE, NEW YORK 22, N.Y. © FACTORY: DANVILLE. PA. 


Rod & 


Primary & Secondary Gyratory Crushers » Jaw Crushers « Roll Crushers * Impact Breakers * Hammer Mills « Ball, 
Tube Mills + Rotary Kilns »* Dryers * Preheaters & Coolers *» Complete Cement & Lime Plants * Pneumatic Conveying 
Pumps + Air Activated Conveyors * Complete Pneumatic Conveying Systems + Pulverized Coal-Gas-Oil Firing Systems 
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EDITED BY T.R.OLIVE 
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Hydraulic Seal Controls 


Differential Pressure 


By using a hydraulic seal of depth varying with 
a control pressure, a second pressure can be 


held to a definite 


*% Winner of the October Contest by 


M. S. Schwartz 


differential vs. 


the first. 


United Engineers & Constructors Inc., Philadelphia 5, Pa. 


Sketched above in Fig. 1 is a 
simple hydraulic seal device 
which we have used successfully 
in development work to hold a 
constant differential pressure be- 
tween an outgoing gas stream 
and some other pressure in the 
system which might fluctuate. 
Figs. 2 and 3 illustrate the action 
of the device when the control 
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pressure is fluctuating. In our 
use of this method it has held a 
differential of 4 to 6 in. H.O with 
an accuracy of +3 in. 

The controller consists of two 
vertical pipes of widely differing 
diameter, joined together at the 
bottom to form a manometer 
which is filled with water or an- 
other suitable liquid. In our case 


December 14, 1959—CuemicaL ENGINEERING 


the pipes were respectively 8 in. 
and 1 in. 

The top of the larger pipe is 
connected to the source of the 
control pressure so that the dif- 
ference in liquid level in the two 
pipes is now a measure of the 
control pressure above or below 
atmospheric. A 2-in. O.D. copper 
tube introduces the gas to be 
pressure-controlled below the 
surface of the liquid in the 
smaller pipe. This forces the gas 
to bubble through the liquid be- 
fore it escapes from the system 
through the side pipe. The sub- 
mergence of the copper tube at 
any time governs the back pres- 
sure that must build up before 
the gas can escape. 

Fixing the depth of the copper 
tube automatically sets the pres- 
sure differential. For example 
(see Fig. 2), when the control 
pressure is atmospheric, if the 
submergence of the tube is 2 in., 
then the controlled gas pressure 
will have to be 2 in. H.O before 
gas can bubble through. Assume 
now (see Fig. 3) that the con- 
trol pressure increases to 1 in. 
H.O. The level difference in the 
two legs of the manometer will 
become 1 in. which will increase 
the tube submergence to 8 in. 
(approx.). Although the control 
pressure has now changed, the 
2-in. differential still holds ap- 
proximately. 

The reason why the control is 
approximate rather than exact 
can now be considered. We noted 
above that the changes in the con- 
trolled pressure are determined 
by changes in the level in the 
smaller leg. However, changes in 
the control pressure are meas- 
ured by the difference between 
the two legs. Therefore, the 
greater the area difference be- 
tween the legs (60 to 1 for 8-in. 
and 1-in. pipe), the closer will 
level changes in the smaller leg 
represent level differentials be- 
tween the two legs. In our case, 
for example, a control pressure 
change of 1 in. will give a level 
change in the smaller pipe of 
very close to 1 — ¢ in., or about 
8? in. 





- « corrosion - resista 


Y a % 


slow speed...heavy duty...longer life... 


This “Waukesha” has been specifically designed for the chemical 
industry ... to handle without turbulence, pulsation, aeration or 
agitation, corrosive-problem liquids of high or low viscosity. It has 
been engineered by the world’s largest producers of stainless steel 
positive displacement pumps. This new “Waukesha” has completed 
more than 2 years of rugged field tests . . . promises the chemical 


Waukesha offers a competent industry years of dependable service. 
staff of engineers to aid 


‘ yon to your quaping No other chemical positive displacement pump 
Sennen, Sipreneneian: Ss incorporates so many outstanding features 


ENGINEERING 
SERVICE 


all major cities, territorial 
managers, and direct @ Low speed... heavy duty ... long life. 
Soetanip tegreneatnltons. @ Helical timing gears for smooth operation. 
P @ Twin-balanced impellers. 
Write for Catalog P302 @ Single or dual mechanical seals (John Crane). Also available 
with packing gland construction and pressurized sealing. 
@ Self-priming. 
e@ Thrust bearing controls shaft deflection. 
: e@ Iron pipe or flange type connection. 
KS Off shelf replacements. 
"7 - a On. @ ae P| Quick disassembly of pumping head. 
500 R.P.M. maximum speed — 200 Ibs. P.S.I. 


WAUKESHA FOUNDRY COMPANY Dept. 103, Waukesha, Wisconsin 
positive displacement pumps... centrifugal pumps... stainless steel fittings ...corrosion resistant castings 
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Network 2 








Check Similarity of Networks 


Joseph T. Hogan 
Chemical Engineer, Arabi, La. 


Chemical engineers often face 
the problem of determining 
whether two “networks” are 
similar in structure. The term 
“network” can refer to an organ- 
ization chart, a flow diagram, an 
electrical or electronic circuit, 
communication between depart- 
ments, flow of information with- 
in a computer, logistical routes, 
etc. It is sometimes hard to tell 
whether two such networks are 
actually different, or simply ap- 
pear different because of a differ- 
ent arrangement. 

The diagrams above show two 
networks which appear different. 
Our problem is to find whether 
this is the case. Use of incidence 
matrices provides a simple solu- 
tion. The incidence matrix for 
each network appears below it in 
the diagram. 

The matrix consists of an ar- 
rangement of columns and rows 
identified as in the units of the 
network. If communication ex- 
ists between two units as shown 
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by a line connecting them in the 
diagram, then X is placed in the 
proper row and column. For ex- 
ample, in the first network, Unit 
1 connects with Units 2, 5 and 6. 
In the incidence matrix this is 
shown by X in Row 1 under Col- 


umns 2, 5 and 6. Conversely, if 
there is no communication be- 
tween units, a zero is used. In- 
cidence matrices are prepared for 
both networks. 

To show the networks similar, 
it is necessary to be able to rear- 
range the incidence matrix for 
the second network in some fash- 
ion so as to have the same pattern 
as that of the first. This is ac- 
complished by successively inter- 
changing rows and columns. For 
example, a valid interchange 
would be to place Row C above 
Row A, and Column C before 
Column A in the second matrix. 

After a certain amount of ex- 
periment we find for the case 
given here that the successive re- 
arrangement of Matrix 2 to 
CAEGDHBF yields a matrix 
identical with that for Network 
1. This means that the two net- 
works are identical in structure. 
Thus, in the two networks, the 
corresponding units are C and 1, 
A and 2, E and 3, G and 4, D and 
5, H and 6, B and 7, and F and 8. 
If we had been unable to make 
such an arrangement, it would 
have indicated dissimilarity. 

Although the interchange of 
rows and columns can be done 
with a pencil, the easiest way is 
to mark each entry (X or O) ona 
small square of cardboard. 
Transposing rows and columns 
becomes easy by sliding each row 
or column into its new position. 

For further information on 
matrices the reader is referred 
to Perlis, “Theory of Matrices,” 
Addison-Wesley Press, Boston, 
1952; or Nat. Bur. Stds. Tech. 
News Bull., May 1958. 





NEXT ISSUE: Watch for November Contest Winner 


* How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebook. 
Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 
$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 


How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable nonwinning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 
330 W. 42 St., New York 386, N. Y. 
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FALK Motoreducers driving log conveyor and refuse conveyor at the 
modern mill of The Bohemia Lumber Company, Culp Creek, Oregon, 


FALK all-steel Motoreducers give you longer service life 





f, fF 

Whether your load conditions are normal: or heavy, the extra rigidity of all-steel 
construction (more than twice that of cast iron) maintains better alignment of revolving 
elements under load...a vital factor in prolonging the service life of gears and 
bearings. ; 

And if your installations are subject to shock loads, or accidental external impacts, 
you’re way ahead when you install Falk All-Steel Motoreducers. These rugged units 
do not destroy themselves by tearing off their feet under jamming overloads, nor are 
their housings subject to cracks which both dissipate the vital lubricant supply and 
allow revolving elements to get out of alignment. 


All-steel construction is one of the built-in extras that you get in Falk Motoreducers. 
Others include: (1) 12 to 15% reserve load-carrying capacity in the gears (by 
AGMA standards), thanks to exclusive Falk extra-depth, high pressure angle helical 
gears; (2) maximum mechanical efficiency (982% per gear mesh, under full load); 
(3) your choice of standard units (horizontal, vertical or right angle) to fit your 
precise requirements. 


HORSEPOWER RANGE: fo 75 hp ... STANDARD OUTPUT SPEEDS: 780 rpm (high) to 1.2 rpm (low). 


Prompt delivery from distributor stocks, or from ware- 
house or factory. Ask your Falk Representative 


or Authorized Falk Distributor for Bulletin 3100. F g 5 
THE FALK CORPORATION, MILWAUKEE 1, WIS. 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 

Representatives and Distributors in most principal cities oe good name 


in industry 


Take your choice of all-steel 
drives when you specify Falk 


THE FALK ALL-MOTOR 
MOTOREDUCER 
-» the original All-Motor unit 


THE ALL-STEEL FALK 
SHAFT MOUNTED DRIVE 


Torque ratings to 41,000 Ib-in 
at low speed shaft. Also avail- 
able in flange-mount design. 
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You Told Them You're Unhappy 


Conflict between the engineer- 
ing mind and the management 
mind is still a fundamental and 
unresolved problem in American 
industry, according to a study 
just released by Opinion Re- 
search Corp. (ORC), Princeton, 
N. J. 

ORC reports that engineers 
and scientists working for large 
corporations are anything but 
happy with their lot. This con- 
clusion is based on extrapolating 
the results of a six-company 
study, which involved interviews 
with 622 technical men and with 
105 managers in representative 
companies in the aircraft, chem- 
ical, drug, electrical and elec- 
tronic equipment, petroleum and 
rubber industries. 

Of the engineers and scien- 
tists interviewed, 72% com- 
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plained that management misuses 
their talents; 71% maintained 
that their companies force them 
to overspecialize; and 67% con- 
tended that getting ahead in 


management is more a matter of 
politics than knowledge. 

In addition 75% complained 
that corporate pressures did not 
permit them the freedom to 


Basic Conflicts Between Managers and Engineers 


Unrealistic expectations of engineers. They have a desire for status and 
freedom from work pressures that are hard to meet in a corporation; 
their expectations are more appropriate to private, professional practice. 


Little appreciation for manage 


thods. Engineers often fail to grasp 





management methods such as the nature of risk-taking and the managerial 


process of decision-making. 


Lack of respect for differing contributions. There is a lack of mutual re- 
spect for the different skills and competences of managerial and technical 
groups. Each tends to evaluate the other’s accomplishments and rewards 
by the standards of his own group, which are inappropriate for the other. 
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805 reasons 


a Foster Wheeler plant fits 


your requirements best 


Wouldn’t you like to find your new plant running on its 
scheduled completion date, meeting all specifications, 
and at a cost within the construction budget? The 
process industries have come to expect results like these 
when dealing with Foster Wheeler. 

Would you like to see your own process plants handled 
by designers, engineers and construction men who have 
successfully put 75 different processes into efficient com- 
mercial operation? 

And, if you have decided to pioneer a new process, 
wouldn’t you like to have the advantage of Foster 
Wheeler’s long experience with basic processing methods, 
such as fluidized solids, effluent refrigeration, simplified 
sulfonation, and efficient heat balancing in chemical 
operations, etc. This unique experience—plus procure- 
ment knowledge gained in construction of some 805 large 


a petroleum processing 
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alu chemical processing 


and small plants throughout the world, and specialized 
equipment know-how available through FW’s own equip- 
ment division—works for you when you use FW design, 
engineering and construction services. 

Get specific information by discussing your process 
needs and plant requirements with Foster Wheeler Cor- 
poration, 666 Fifth Avenue, New York 19, N.Y.—or 
write for a copy of the new fully-illustrated booklet 
describing FW’s services. 


Heat Engineered products, plants and processes...for the 
world’s industrial progress. 


FOSTER 


NEW YORK LONDON 


WHEELER 


PARIS ST. CATHARINES, ONT. 


ly specialized installations 
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“work in their own way,” and 
80% of the engineers and scien- 
tists interviewed complained that 
they were underpaid, when com- 


training and responsibilities. 


Here Are the ' y he Conti 


Engineers expect a leisurely work pace and a peaceful work environment. 
These are difficult to provide in a corporate organization. 


We make the great contribution, engineers and scientists say; but manage- 
ment gets the rewards and recognition. 


Management is seen as having political acumen. But engineers and scien- 
tists place low value on this kind of competence. 


Management controls the avenues to advancement and many engineers 
feel that they don’t get a fair shake. 


Symbols of professionalism for members of management are not readily 
recognizable. Therefore, it’s easy for engineers and scientists to doubt 


the professional competence of their superiors. 


The technical man aspires to the professional status of the private practi- 


tioner. This is another force breeding discontent in the engineer who has 


to earn his living by working for a corporation. 


A self-image of genius plagues scientists and engineers. They think that they’ 
should work primarily on “big new ideas.” 


Management misuses me. This is a broad-scale complaint voiced by engineers 
and it follows logically from the man’s view of his own talents. 


Matching company goals. Scientists and engineers have difficulty fitting their 
work into the larger context of company goals. 


Corporate system of recognition, while it suits management, does not work 
as well for engineers. 


These May Resolve the Conflicts 


More interpretation of managerial decisions. Everyday decisions to limit 
funds or to terminate projects upset the technical man’s world. He needs 
the “why” and he says that he’s not getting it now. 


New order of personal recognition. Management basks in the reflected 
glory of a successful company. Engineers and scientists get their kicks 
through personal recognition for successful individual effort. 


New measures of technical contributions. Management inevitably judges 
people by cost performance, teamwork—criteria they haven’t sold to 
the technical man. He wants to be evaluated primarily on technical com- 
petence for which no accurate measures now exist in industry. 


Realism in recruiting. Engineers want to be given a sober appraisal of what 
expectations can and cannot be realized in the company. This will help 
to minimize future disappointments. 


New relations with universities. More professors with an industrial back- 
ground can help inject into the college curriculum the realities of competi- 
tive corporate life. New emphasis is needed in the curriculum on the role 
that an engineer will play as an employee of a corporation. 
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pared with others with similar 


You might think that ORC had 
stumbled onto a poor sample of 


very unhappy people. But the 
companies selected are all large, 
successful corporations, major 
companies in their respective 
fields and deeply engaged in 
scientific research, The sample 
of professionals is made up of 
high-talent, well-educated people; 
half have advanced degrees; 30% 
have doctorates. 

> Basic Conflicts — The study 
singles out several factors that 
appear to breed conflict between 
a company’s management and 
its technical personnel. We’ve 
summarized these factors in the 
display type which begins on 
p. 180. 

Next, ORC. enumerates the 
reasons for the existence of 
these factors that cause fric- 
tion. Finally, the report sug- 
gests several constructive steps 
and new approaches that may 
be used to heal the breach. 
These also are highlighted in 
the accompanying display. 

As issued by ORC (on a con- 
fidential basis, for use by clients 
only) the report is available in 
two forms. The complete re- 
search analysis is available as 
“The conflict between ... The 
Scientific Mind and the Manage- 
ment Mind.” For those who 
want to scan the results rapidly, 
an executive summary has been 
ingeniously inserted into the 
cover of the longer report. 

This, in itself, is a clue to the 
basic conflict. The engineers 
will undoubtedly read every 
word and pore over every bar 
chart and table of data in the 
long research report. Members 
of the management team will be 
able to glean the significance by 
a quick glance at the executive 
summary. 
> Available to Others — Al- 
though the original results are 
available only to clients of ORC, 
other companies may be able to 
have access to this accumula- 
tion of knowledge in the field of 
fundamental problems of moti- 
vating engineers and scientists. 

The project was directed by 
Robert D. Best. ORC will make 
him available for consultation to 
“member companies” who wish 
to discuss the utilization of 
high-talent manpower and tech- 
nical professionals. (CE did not 
discuss with ORC the cost of be- 
coming a “member company.” 
>» The Union Threat—ORC con- 





This “multi-process” pump 


now handles 


a wider range of applications 


seen 


with unequalled interchangeability of parts 





Here’s how Ingersoll-Rand 
“tailors” its SFL line of heavy-duty 
pumps to meet your process 
requirements at least cost: 


. . . high-temperature service up to 800°F. 

This is the basic water-cooled heavy-duty pump 
which has gained industry-wide acceptance for rug- 
gedness and long-term dependability. It is designed 
specifically for hot-liquid services and is available 
with packed box or mechanical seals. 





SFLM .. . medium temperature up to 300°F. 

Take away the water-jacketing from the SFL and you 
have the SFLM ... the same rugged pump at a lower 
first cost, designed for medium-temperature service. 
Should you later decide to put this pump on high- 
temperature service, you can easily convert it to 
water-cooled operation. Simply change to a water- 
cooled stuffing box extension and bearing housing. 
Available with packed box or mechanical seal. 








SFLA ... up to 200°F . . . with built-in mechanical 
shaft seal as standard equipment. 
The seal eliminates packing maintenance and permits 
complete enclosure of the seal box ...a definite safety 
factor. Within its rating, the SFLA is the most eco- 
nomical selection with single mechanical seal. 








' 4 designs for one basic pump... 
all available with top or end suction for heads to 750 ft, capacities to 900 gpm 
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ITH Ingersoll-Rand’s newly extended line of manufactured by Ingersoll-Rand, you can be sure 

“multi-process” pumps, you can now select that your I-R pump specialist will give you objective, 
from three basic types . . . and get exactly the pump expert counsel. Ingersoll-Rand makes the most com- 
you want for each specific application. You get maxi- plete line of centrifugal pumps available for the proc- 
mum interchangeability of parts, plus the first-cost ess industries. 
economy which results from a basically standard 


production model. Ing ersoll = Rand 


Whether your process can be best served by one of 
these “‘multi-process” pumps or by other models 10-860 11 Broadway, New York 4, N. Y. 














THERE’S NO SUBSTITUTE FOR EXPERIENCE IN ENGINEERED PRODUCTS 
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tends that the accelerated 
growth of technical profes- 
sionals in industry is forcing 
management to re-examine its 
policies concerning this impor- 
tant group. 

Scientists and engineers have 
spawned into a mass group. 
Current growth rate is more 
than eight times that of the la- 
bor force generally. During this 
period of industrial growth, the 
number of blue-collar jobs in 
some industries is actually de- 
clining while technical jobs are 
increasing. The technical group 
is now searching for leadership 
in these two ways: 


¢ Some 50,000 scientists and 
engineers have already gone the 
union route, many in leading 
companies known for their en- 
lightened personnel practices. 
(One of the six companies in 
the ORC survey already has a 
professional union.) 

e Professional societies are 
feeling the mounting pressure 
for more vigorous action to im- 
prove professional status and to 
protect the technical profes- 
sional’s interest. 
> Professional Status Wanted— 
Company scientists and engi- 
neers continually evaluate their 
professional status in contrast 





Shown above is the plaque that 
will be presented next June to 
the first recipient of the new 
“Industrial Professional Devel- 
opment Award.” 

Sponsored by the National So- 
ciety of Professional Engineers 
(NSPE), the award will recog- 
nize the company that has made 
an outstanding contribution to 
the advancement and improve- 





Can Your Employer Qualify for This New Award? 


ment of the engineering profes- 
sion through the adoption of for- 
ward-looking employment prac- 
tices for its engineers. 

There will be only one winning 
company each year, but NSPE 
hopes that the establishment of 
the award will encourage all in- 
dustrial employers of engineers 
to adopt professional employ- 
ment practices. 








with the entrepreneurial profes- 
sional—the MD, lawyer, archi- 
tect, the consulting engineer. 
They overlook the basic differ- 
ences between the two classes 
of professionals. 

Entrepreneurial professionals 
provide their own capital; have 
fee-basis risks; work unlimited 
hours; have independence of 
work habits; are responsible for 
directing their own work; and 
beiong to exclusive associations 
such as the American Medical 
Assn., etc. 

On the other hand, the em- 
ployee professional doesn’t raise 
his own capital, management 
does it for him; has monthly 
paycheck security; works reg- 
ular hours; must work with 
teammates; must meet the 
boss’s requirements; is trained 
en masse; and he’s wide open 
to a multitude of contending 
technical and professional so- 
cieties and groups. 
>Two Different Minds—When 
the scientific or engineering 
mind is contrasted with the 
management mind, ORC came 
up with these answers to its 
questions: 

eManagement mind is in- 
tegrative. It has to make deci- 
sions on limited information; 
has to take risks regularly; 
must focus on practical results; 
its approach is to over-simplify. 

eEngineering or scientific 
mind is analytical. It wants to 
investigate all angles in a de- 
cision; tries to postpone risk- 
taking; is concerned with the 
theoretical; its approach is to 
elaborate and add detail. 

Will these conflicts ever be 
resolved? Will some way be 
found to satisfy the unfulfilled 
expectations of the technical 
man without allowing him to 
find attraction in the union 
route? ORC offers some con- 
structive approaches to possible 
solutions. 

Of particular interest to this 
observer is this conclusion 
which may be drawn from the 
results: Once again we find that 
there is absolutely no correla- 
tion between productivity and 
morale. For the engineers in 
this survey who claim to be so 
unhappy are among the most 
productive in American indus- 
try. Maybe they ought to be 
whipped a little harder. 


Free—For your files—Check your Reader Service postcard (p.232) for an extra copy of this article. 





"Patented 


with Stockham’s new Wedgeplug* 


RECOMMENDED USAGES... 


Stockham's new ‘'O-Seal'' is recommended for all general services—air, 
gas, water, steam, propane, hydrocarbons, etc., as well as for hard-to-hold 
services. Recommended for temperatures from minus 300°F to 400°F and 
not exceeding 720 psi. « Available in carbon and alloy steels, 2” to 12° 
sizes, 150 and 300 Ib. pressures. Three port openings—40%, 70%, full 
round. Wrench, handwheel, gear, and motor operated. 


Stockham makes a BETTER valve . . . for EVERY job! 


**Teflon, Dupont Trademark 


it never leaks! 


Why is Stockham's new Wedgeplug ‘‘O-Seal'’ valve 
the hottest thing in the industry? Because it solves your 
leakage and lubrication problems—for good! It's non- 
lubricated!! 

Here's how the ‘‘O-Seal'’ works— 

Two Teflon** ‘‘O"' rings, inserted in dovetail grooves 
machined on the face of the plug, seat on the raised 
body seats when the plug is in closed position. The 
sealing effect of these rings gives absolute shut-off in 
all cases—-shut-off that remains permanently ‘‘bub- 
ble-tight." 

Hundreds of tests of this new valve in all types 
of services have failed to make it leak. And it 
never needs lubrication! 


OTHER ADVANTAGES 


Provides Double-Block and Bleed in most services + Ends 
costly maintenance +« Double seating for double safety. 
Ground metal-to-metal seat provides shut-off in case fire 
burns out ‘O"' rings « Ends product contamination «+ Pro- 
tected seats + Quick, easy operation—won't stick or bind. 


STOCKHAM'S NEW WEDGEPLUG “O-SEAL” VALVE 


Call Your STOCKHAM Distributor or Sales Representative for com- 
plete details, or write today for the new brochure on the Wedgeplug 


WEDGEPLUG VALVE COMPANY ye) « = A MA 


DIVISION OF 


STOCKHAM VALVES and FITTINGS 


General Offices and Plant 
4001 North 10th Avenue 


VALVES 22 FITTINGS 


Birmingham 2, Alabama : 


CAST IRON-MALLEABLE AND DUCTILE IRON PIPE FITTINGS + BRONZE, CAST IRON, DUCTILE IRON, CAST AND FORGED STEEL VALVES 
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PRACTICE... 


OPERATION & MAINTENANCE sorrep sy u. v. noses 


* 


Mechanical Tube-Cleaning Helps peetee 
Reduce Heat Loss in Exchangers 


To operate heat exchangers at design capacity 





WN, \ \ 
We WY : ‘ 
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requires deposit-free tubes. This is the first of two articles on how 


cleaning and retubing help achieve this maximum efficiency. 


A. JOHN, Assistant General Manager, 


A heat exchanger does the 
best job when tubes are clean 
and deposits don’t interfere with 
heat transfer, throughput or con- 
tribute to short tube life. 

Although this is obvious, it 
isn’t easy to make the decision 
to take a heat exchanger off 
stream for tube cleaning. It’s a 
strong temptation to let deposits 
accumulate until the effects are 
so serious you are forced to 
shutdown for cleaning or retub- 
ing. This, obviously, isn’t a wise 
procedure; a dollar of preven- 


Thomas C. Wilson, Inc., Long Island City, N. Y. 


tive maintenance is usually 
worth a lot more than many dol- 
lars of cure. 


Maintenance Means Schedules 


Preventive maintenance, of 
course, implies a definite sched- 
ule for heat exchanger tube 
cleaning; fast and _ thorough 
cleaning techniques; and limited 
retubing or plugging procedures 
that help postpone the time com- 
plete retubing is needed. 

A good plan for overcoming 


the temptation to let matters 
ride is: 

First—Determine from past 
experience, the optimum clean- 
ing period for each individual 
heat exchanger. 

Then—Record this along with 
other pertinent information on 
a file card, 

Finally — Follow religiously 
the schedule established by your 
cards. 

Each card should show fre- 
quency of cleaning, nature of de- 
posits, condition of tubes when 
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auto-pneumatic 
“MICROFLO” 
PULSAFEEDER 


Here’s a controlled-volume metering pump that 
will vary its microflow rate of output 
automatically to a changing process condition. 
Auto-Pneumatic Microflo Pulsafeeder is a 
piston-diaphragm pump with no stuffing box 

or other seal—it handles fluids without 
contamination or leakage. 

Output of a standard Microflo is governed by 
controlling the travel of its piston. This is done 
manually through a micrometer. In the 
Auto-Pneumatic model, an air cylinder performs 
this operation. As a change in a process condition 
occurs, a pneumatic control instrument senses 
the change, records it and sends an air pressure 
signal descriptive of the changed condition. 
Auto-Pneumatic Microflo Pulsafeeder reads this 
air signal and changes its pumping 

rate accordingly. 

Four models are available with flow rangeability 
of 10 to 1 and a flow range from 585 ML 

per hour maximum up to 1.2 gph maximum. 
Reagent head assembly is made from Carpenter 
No. 20 Stainless, Diaphragm is Kel-F and 
valves are Hastelloy C. Other materials 

are available on special order. 


WRITE FOR BULLETIN 500-A containing 
complete description and specifications on the new 
Auto-Pneumatic Microflo Pulsafeeder. 

Lapp Insulator Co., Inc., Process Equipment Division, 
3613 Poplar Street, Le Roy, New York. 
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rates, makes cleaning difficult and promotes corrosion. 


last cleaned, estimated date 
when retubing is required, num- 
ber of plugged-off tubes, equip- 
ment needed for cleaning or 
retubing and availability of re- 
quired cleaning equipment 

Determining optimum §fre- 
quency of cleaning for a heat ex- 
changer is based on a number of 
considerations. Rate of deposit 
accumulation is obviously a 
prime factor, but by no means 
the only one. Nature of deposits 
is also an important factor, since 
many types of deposits change 
character as time passes. These 
may require not only extra clean- 
ing time because of extra quan- 
tity of deposit, but also because 
of increased hardening, coking 
or some similar change of de- 
posit. 

Another important factor is 
allowable leeway in the heat ex- 
changer’s performance. How 
much change in temperature dif- 
ferential, operating pressure or 
throughput can you tolerate be- 
fore product quality, production 
rate or production — efficiency 
are affected beyond acceptable 
limits? 

Effect of scale can be sub- 
stantial. To cite a common ex- 
ample, in one refrigeration plant 
the scale removed by mechanical 
cleaning meant a condenser pres- 
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sure difference of 25 psi. For the 
300-ton plant, operating 300 
days/yr., this scale cost $7,500 
annually for electrical power 
needed by the pumps to produce 
the extra 25 psi. 

Most heat exchangers are de- 
signed with 10 to 15% extra 
capacity, but it doesn’t take long 
to lose this. A typical hard scale 
reduces heat transfer 12% per 
1/16 in. of deposit. A typical 
soft deposit, 4-in. thick, means 
a 15% heat loss. 


Cleaning Reduces Corrosion 


Corrosion is another major 
consideration in deciding when 
to clean tubes and when to re- 
tube. Scale or other deposits 
often promote corrosion and, for 
this reason, should not be al- 
lowed to remain too long. 

A decision to retube instead 
of clean may be forced on you 
by corrosion proceeding to a 
point leaving too little remaining 
tube life to make cleaning worth- 
while. 

Consider the number of plug- 
ged-off tubes in determining 
when to clean. This is because 
the more tubes out of service, 
the less ability to tolerate loss of 
heat transfer or throughput due 
to scale. 
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Heat Loss Through Tube Scale 


For Soft 
Scale 


For Hard 


Scale, In. Scale 


0 
1/50 
1/32 
1/16 
1/8 


Another consideration is how 
long you can conveniently take a 
unit off stream for cleaning or 
retubing. Frequent short clean- 
ing periods, even though they 
add up to an equivalent amount 
of time, may well be preferable 
to infrequent but lengthy clean- 
ing periods. 

It’s often desirable to dupli- 
ate key units in the plant layout 
so you can bypass flow through 
one while the other is cleaned or 
retubed. Or, duplicate tube bun- 
dles may be maintained for the 
same shell. 

A final consideration is avail- 
able cleaning power and equip- 
ment. For example, you can’t use 
chemical cleaning when tubes are 
completely plugged; nor internal 
air or water motors which are 
small enough to enter most small 
heat exchanger tubes. However, 
if you rely on these methods, 
tubes will have to be cleaned be- 
fore becoming completely plug- 
ged or deposits solidified. 

Among the many tube clean- 
ing methods are: drilling, pick- 
ling or chemical cleaning; steam, 
hydraulic, or air lancing; sand 
blasting; and shooting of plugs 
through the tubes by air or 
hydraulic pressure. Some repre- 
sent the only practical means for 
cleaning the shell side of tubes. 
Others offer controversial, yet 
good, methods. Still, every 
method has it advantages and 
disadvantages. 


Here’s What to Use 


For internal cleaning of tubes, 
mechanical cleaning by appro- 
priate power-driven tools is the 
most popular ‘“Johnny-on-the- 
spot” method. Almost all plants 
are equipped with such tools— 
if only because they offer the 
only practical means for clean- 
ing out tubes that are completely 
plugged. 

In many plants these are the 





RYKON ...... 


Situation: The springs in the grease chargers on expeller machines at Corn 
e Products Company’s Argo, Illinois, plant are under extra heavy tension. Due 
passe d th LS to this tension, oil formerly separated from the grease thickener in the grease 
cups. Bearings did not receive proper lubrication and the cups filled with 
grease thickener residue. The system needed cleaning every three months. 
tes t at Each time, large amounts of residue were found. Ten special-purpose greases 
were tried in an effort to solve the problem. 


C P d What was done: A Standard Oil lubrication specialist working with Corn 
Or n r O ucts Products’ plant maintenance people recommended Ryxon Grease #2 E.P. 
The system now needs cleaning only every six to nine months. Very little 
residue is found. Now Ryxon Grease has become one of the important lubri- 


Company cating greases in use at Corn Products’ Argo plant. 


Rykon Grease is formulated with a unique non-soap organic thickener. The 
fibers of this thickener hold Rykon’s fine quality base oil firmly in suspension. 
The grease resists water washing, high temperature and dirt contamination 
while providing superior lubrication to bearings of all types. 


What you can do: Get more facts about Rykon Grease from the Standard Oil 
office nearest you anywhere in the 15 Midwest and Rocky Mountain states. Or 
write Standard Oil Company (Indiana), 910 S. Michigan Ave., Chicago 80, Ill. 


» 


ee 


You expect more from | STANDARD } and you get it! 


_~ | 


Standard’s Arnold Parus and chief 
lubrication foreman Henry Ander- 
son take a look at expeller unit's 
grease system. Arnold Parus is 
well equipped through experience 
and training to work with plant men 
on lubrication problems. Arnold 
has a B.S. degree from Bradley 
University and three years’ field 
experience in this kind of work. 
He has also completed Standard’s 
Sales Engineering School. 


Quick facts about 
RYKON Grease 


e Heat stable. At sustained high 
temperatures, RYKON Grease re- 
mains soft and grease-like. 


e Resistant to water washing. 


e Mechanically stable. Minimum 
change in consistency in service. 


e Resistant to oxidation. Thickener 
acts as inhibitor. 


e Exceptional rust preventive prop- 
erties. 





CLEANING BITS for heat exchanger tubes. Left, revolving cutter. Center, 
expanding cutter. Right, drill head for tubes plugged solid with deposits. 


FLEXIBLE SHAFTING between a motor shaft and the cleaning tool 
(expanding brush shown above) allows easy negotiation of U-bend tubes. 


primary cleaning methods for 
all tubes because: 

e They are adaptable to vir- 
tually all heat exchanger designs, 
including U-bend tubes. 

eThey are adaptable to all 
kinds of scale and deposits. 

e They have superior clean- 
ing speed when deposits are 
thick or hard. 

Such equipment can be rapidly 
set up and operated by plant per- 
sonnel with no special training 


or elaborate precautions. All 
types operate on substantially 
the same principle: a revolving 
cutter bit, scraper or brush, 
power-driven through a tube to 
break up and dislodge deposits. 

Mechanical cleaning tools 
powered by motors small enough 
to pass through the tubes are 
popular for boiler cleaning but 
aren’t the most satisfactory de- 
vices for the smaller heat ex- 
changer tubes. 


Such motors aren’t made for 
tubes less than 8-in. O.D. and 
they don’t have sufficient power 
for rapid production work in the 
larger heat exchanger tubes, 13- 
in. O.D. and above. 

The external suspension type 
of power unit, looking much like 
an electric drill, is designed espe- 
cially for heat exchanger tube 
cleaning. It consists of a high- 
power air motor operating out- 
side the tube bundle, transfer- 
ring power through a_ hollow 
rotary shaft to which is attached 
the drill bit, brush, cutter or 
other accessory. 

The motor allows introduction 
of an air or water scavenger 
medium that ultimately finds its 
way through a hollow drill shaft 
to clear out chips and keep cut- 
ters cool. 


And... What Tools to Pick 


Simplest tools used with this 
type of cleaner are expanding 
brushes and scrapers. These are 
composed of cages with car- 
tridges of tufted wire, or with 
hardened steel scrapers free to 
move out radially as the cage re- 
volves and thus bear on the in- 
side tube wall. 

Brushes are used when de- 
posits are thin and soft; scrap- 
ers for gummy or wet deposits 
that clog brushes. However, 
some prefer expanding scrapers 
for all deposits thin enough to 
remove at a reasonable rate. 

For heavy-duty service, with 
hard and thick scale, three types 
of cutter bits are used. 

An all-around popular type of 
bit has two flutes with carbide 
inserts ground to about a 120- 
deg. cutting angle. 

For flint-hard and abrasive de- 
posits, and for plugged tubes, a 
solid three-flute bit is also used. 
This has rather stubby edges 
with reverse rake angles. 

A two-lip helix cutter bit faced 
with carbide is also used for 
larger tube sizes than the two 
just mentioned. 

Two different types may be 
furnished by a manufacturer and 
your experience will usually de- 
termine the best choice. 


Power Shaft is Hollow 


Hollow shaft for power trans- 
mission is supplied in various 
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Noth 9 


This electronic computer can help optimize your marketing, 


Royat Precision 


id 


World's largest-selling 
engineering and scientific 
computer 
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production and equipment efficiency! 


The Royal Precision LGP-30, marketed by Royal McBee, is today helping create 
new concepts of operating efficiency in many processing industry applications. 

The LGP-30 is programmed and operated by the engineer himself to cut 
through the maze of mathematical computations demanded for peak-level opera- 
tions. Some examples of the many tasks this machine is now performing are: 
simple selection of the severity level of the catalytic reformer; most profitable 
combination of operations in the production, sale and purchase of gasoline, 
butane, naphtha; computation of heat balances; vapor-liquid equilibria; process 
simulation; design of heat exchangers, columns and reactors; crude oil evalua- 
tion; product yield structure; blending; economic payout determinations. 

The LGP-30 is low in cost—about the price of a good engineer—and is simple to 
program and operate. Its 4096-word memory is comparable to computers many 
times its size and cost. User-engineers develop a man-machine relationship to the 
point where the machine becomes an extension of their own thinking capacity. 
Bolder, more creative engineering almost always results. 

No site preparation is necessary. Plug the LGP-30 into the nearest standard 
outlet and it is ready to go to work. Customers have access to an extensive library 
of engineering programs and sub-routines, plus the opportunity to join an active 
users organization. 


> Royal Precision Corporation 
Royal Precision is jointly owned by the Royal McBee and General Precision Equipment 
Corporations. LGP-30 sales and service are available coast-to-coast, in Canada and abroad 
through Royal McBee Data Processing offices. For complete information on the LGP-30, write 
ROYAL MCBEE CORPORATION, data processing division, Port Chester, N. Y. 
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OPERATION & MAINTENANCE .. . 


lengths to suit the lengths of 
tubes encountered. Where head- 
room or other clearance is lim- 
ited, short lengths are used and 
additional short lengths are cou- 
pled on as the tool progresses 
through the tube. 

Shafting is normally limber 
enough in any length to follow 
the contour of bowed or sagging 
tubes. Where you encounter U- 
bends, a flexible shaft is added 
between the tool and the hollow 
drill shaft. This allows the tool 
to go all the way, or at least half 
way, around almost any bend— 
even if plugged. In U-bend bun- 
dles, general practice is to clean 
all straight sections first. 

The shaft is hollow so a scav- 
enging medium can be supplied 
through it to flush out pulverized 
or chipped deposits and keep cut- 
ter bits cool. 

Air or water are the most com- 
monly used media, the choice 
often depending on which is most 
readily available at suitable 
pressure. 

Water has the major advan- 
tage of limiting the discharge of 
dust into the atmosphere. Occa- 
sionally, in chemical processing 
plants, water is unsuitable be- 
‘ause it becomes corrosive or 
otherwise objectionable by dis- 
solving certain deposits. 

Steam is sometimes used as a 
scavenging medium where the 


> 4 
7 


AL JOHN is now Assistant General 
Manager in charge of sales for 
Thomas C. Wilson, Inc. Since join- 
ing them in 1935, Mr. John has 
served as a tool and product de- 
signer, shop foreman, production 
superintendent, market analyst and 
salesman. His background in me- 
chanical engineering was acquired 
at Cooper Union and New York 
University. Mr. John is a member of 
ASME and the National Associa- 
tion of Power Engineers. 
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high temperatures may soften 
deposits and thus aid removal. 

Operating air pressure for the 
drill type of tube cleaning equip- 
ment is usually 90 psi., or as 
available from common 125-psi. 
plant air lines. However, the 
equipment often operates satis- 
factorily on pressures, at the 
motor, as low as 50 psi. 

Scavenger pressure must be 
high enough to overcome the for- 
ward thrust or feed pressure of 
the cleaner, otherwise the ex- 
haust holes at the bit become 
clogged. In small tubes, the hol- 
low shaft occupies a substantial 
portion of the tube cross-section. 
In light of this, to provide a suffi- 
cient volume of scavenging me- 
dium, pressure must be quite 
high. Volume needed depends 
upon the amount of material re- 
moved. 

Where deposits are light, pres- 
sure as low as 30 psi. is used. 
For plugged tubes of small diam- 
eter, scavenger pressure as high 
as 125 psi. may be applied. Air 
pressure is usually 125 psi. since 
that is the common level of plant 
air systems. 

Where compressed air isn’t 
available, electric-motor-driven 
cleaners, with tools connected by 
means of flexible shafting, can 
be used if deposits aren’t too 
heavy. These cleaners aren’t pro- 
vided with scavenging facilities. 
Electric cleaners find popular use 
in the air conditioning and re- 
frigeration fields. 


Some Details of the Job 


Since downtime is usually a 
very serious matter with chemi- 
cal process heat exchangers and 
since labor costs are high, begin 
cleaning by making sure every- 
thing is ready. This insures no 
interruptions once cleaning work 
is actually started. 

Unless used recently, give the 
equipment a complete check. 
Motors should be cleaned and 
lubricated. Blow out the hose 
and inspect it. Sharpen cutters 
if necessary. Have adequate 
spares, particularly bits and 
shafting, on hand. 

For safety reasons, insert cut- 
ters into the tube before the mo- 
tor is started. Once the cutter is 
in the tube, start the motor and 
advance the cutting tool at a 5-10 
ft./min. rate. Keep the cutter in 
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motion through the tube, for- 
ward and backward, while the 
motor is running. 

If possible, don’t run the tool 
all the way out of the far end of 
the tube. If it is run out, stop 
the motor and don’t start it 
again until the tool is back in 
the tube. A good timesaver is to 
mark the shaft with tape or at- 
tach a stop collar when the cut- 
ter reaches the end of the first 
tube. 

It isn’t essential to run the 
motor while pulling the tool back 
through the tube. However, 
many operators like to do this 
since it helps complete the scav- 
enging of debris and there may 
be some remaining residual de- 
posits cleaned out by the pow- 
ered return trip. 

After completing a job, disas- 
semble and clean your tools and 
coat them with lubricant or rust 
preventive. Worn tool edges 
should be sharpened and badly 
worn parts replaced. 

It’s important you do this 
work promptly after finishing a 
cleaning job. This insures imme- 
diate availability of equipment 
in emergencies, 


Devices to Postpone Retubing 


A good preventive mainte- 
nance program, based on fre- 
quent cleaning to prevent exces- 
sive accumulations of deposits, 
prolongs tube life. But even- 
tually, you'll have to replace 
tubes. 

One way to postpone the time 
for retubing is to plug a few 
leaky tubes so no liquid can enter 
them. Plugs are available in 
various alloys as well as fiber, 
wood and plastic. They are 
driven into place with a hammer. 

Quite often, the corrosion or 
ervsion responsible for a leaking 
tube, occurs in the first few 
inches of the inlet end. These 
“an be restored to service with- 
out retubing. Various types of 
inserts are available which, in 
effect, provide a new tube wall 
for the length of the insert. 
Cementless types, of appropri- 
ately coated metal, are simply 
driven into place. Other types 
are cemented or rolled in. 


Next issue: 


Rolling & Retubing 





Because the movement of the stars never varies, 
an astronomer can determine time to the exact 
second by checking the position of Leo, Orion, 
or one of the other constellations that appear in 
the night skies. That’s reliability —a word that 
has become a motto for Mikro-Products. Serving 
the rapidly growing processing industries, our 
reputation rides on the performance of the 


equipment we manufacture . . . good reason 
why our standards are high . . . good reason why 
Mikro grinding, conveying and dust collection 
units are built to put greater efficiency and 
economy into our customers’ operations. If you'd 
like to know more about Mikro-Products .. . 
about Mikro quality and reliability, the informa- 
tion is yours on request, and without obligation. 


PROCESSING SYSTEMS 


MIKRO-Products _! 


Pulverizing Machinery Division e Metals Disintegrating Company, inc. 


65 Chatham Road @ Summit, New Jersey GRINDING CONVEYING COLLECTING 


REPRESENTATIVES throughout the United States, Continenta! Europe, British Isles, Canada, Mexico, Central and South America, 
West Indies, South Africa, India, Japan, Philippines, Australia and New Zealand. 


MANUFACTURING FACILITIES: United States, Canada, Continental Europe, British Isles. 
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. bridges dangerous 
corrosion gap 
between 60 and 
80% hot sulfuric 


New Ni Alloy Cuts Hot Sulfuric Bite 


Novel nickel-chromium-copper alloy is the 
first commercially available material capable of withstanding 


an entire range of hot sulfuric acid concentrations. 


T. E. Johnson, Stainless Foundry & Engineering, Inc., Milwaukee, Wis. 


To answer industry’s need for 
a new alloy capable of with- 
standing hot process acids, we 
have developed Illium 98. 

This machinable, cast alloy 
with a Ni-Cr-Cu-Mo composition 
was originally designed to solve 
contact-sulfuric-acid process 
problems — particularly 98% 
sulfuric at elevated tempera- 
tures. 


Up until recently, pumps, 
valves and other components in 
contact with flowing sulfuric 
acid seldom had to withstand 
acid at temperatures above 185 
F. Today, many contact plants 
operate at 230 F. and some at 
300 F. have been reported in the 
literature. 

A relatively minor increase in 
temperature greatly accelerates 


sulfuric’s corrosion rate, and 
most standard metals and alloys 
will not stand up under these 
elevated temperature conditions. 
> Broad Resistance —Illium 98 
not only shows excellent resist- 
ance to strong sulfuric; it also 
withstands the hot acid over a 
very wide range of concentra- 
tions (see curves above). 

For sulfuric, in the difficult 60 
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y Organic 
Acids 
Causing Corrosion? 


... lest HAYNES Alloys 


a alloy C and nine other corrosion-resistant 
alloys were tested in hot acetic acid vapors containing 
traces of oxidizing contaminants. HASTELLOY alloy C had 
a penetration rate of only 0.0007 inches per year— 
lowest among all nine competitive alloys. Others varied 
from 0.005 to 0.5 inches per year and were severely 
pitted. This test showed one manufacturer of organic 
chemicals how he could keep his maintenance 
costs to a minimum before a process was even on stream. 
How much money can you save in your plant? Why 
not find out for sure by testing HAYNEs alloys. 
We'll gladly send you samples. There are 6 HAYNES 
corrosion-resistant alloys. To help us select the one 
most likely to solve your problem, we suggest that you 
send us a letter outlining the corrosive conditions in 
your plant. To learn more about HASTELLOY alloys, 
ask for a copy of our 104-page book. It describes 
the alloys in detail. 


AaAaLLOoOws 
HAYNES STELLITE COMPANY 


Division of eee 


Union Carbide Corporation ee ; 
Kokomo, Indiana (oy \rdsjie) = 


The terms “Haynes,” “Hastelloy,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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New Alloy Shows Good 
Resistance to 98% Sulfuric 


¢— Corrosion rate, in./yr. 
0.035, se 


0.030:-—___- 
Tilium G 
0.025} 

0.020 


0.015- 
Heat 
treated 
000 Iilium 98 
60 70 80 90 100 II0 
Temperature °C,(98% Sulfuric) 


0.010 


0.005 














to 90% range, Illium 98 is much 
superior to Stainless 20 alloy up 
to about 80 C. and is also su- 
perior to our well-established 
Illium G. However, the 98 alloy 
is attacked by sulfuric above 
80 C. in the 60 to 90% range (we 
usually consider a metal ques- 
tionable if it has a corrosion rate 
above 0.02 in./yr.). 

In addition the alloy shows 
very good resistance to nonhalo- 
gen acids. 


Homogeneous Structure 


Ilium 98 


> Good Properties — Nominal 
composition of the new alloy is 
as follows: 55% nickel, 28% 
chromium, 8.5% molybdenum, 
5.5% copper, 1.25% manganese, 
1.0% iron and 0.05% carbon (see 
table below). 

Copper is essential for good 
sulfuric acid resistance; nickel 
keeps all the copper in solution. 
The roles of chromium, molyb- 
denum and manganese in re- 
sistant alloys are well known. 

Mechanical properties are: 
54,000 psi. tensile strength; 
18% elongation in 2-in.; 22% 
reduction in area and 152-167 
Brinell hardness. 

Ilium 98 is readily machin- 
able using techniques standard 
for stainless steels (carbide 
tooling and rigid, adequately 
powered machines). 

It is also weldable by arc, 
inert-arc or acetylene tech- 
niques. Welding rods are avail- 
able. 

Costs will be 14 to 2 times 
Stainless 20, or about 10% more 
than Ilium G. 

Promising applications ap- 
pear to be in pumps, valves, and 
fittings for sulfuric service, and 
in contact with moist SO. gas, 
waste sulfite liquors and in al- 
kylation or sulfonation equip- 
ment. 
> And Bad—But, before going 
any further, remember Illium 98 


Prevents Acid Penetration 


Illium G 


Composition Change Increases Sulfuric Resistance 


Ni cr 
56% 22.5 6.4 


re a 
Stainless 20...... 28 20 
Ilium 98... 55 2 
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Mo Fe Mn Si Cc 

1.25 0.65: 0:20 
6.75 0.65 0.08 
1.25 0.70 0.50 


6.5 
2.5 Bal. 
8.5 1.0 
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should not be used in contact 
with wet bromine and iodine, 
chloracetic acid, moist chlorine 
gas, cupric chloride, ferric chlor- 
ide or hydrochloric acid. 

> Parr Developed—Historically, 
modifications of an alloy of 
nickel, chromium, copper, molyb- 
denum, tungsten and iron were 
first disclosed by Professor 
Parr of University of Illinois, 
in U. S. Patent 1,115,239. Such 
alloys have been standard ma- 
terials of construction for pre- 
cision process parts (use has 
been confined largely to pump 
and valve components). 

As exclusive producers of 
high-nickel alloy castings sold 
under the Illium trademark, 
Stainless Foundry & Engineer- 
ing metallurgical personnel 
have observed the trend to 
higher operating temperatures 
in contact plants and the result- 
ing decrease in service life of 
alloy components. Work was 
started in 1948 towards improv- 
ing Illium G, used extensively 
in the industry. 
> Intergranular Attack — Pre- 
liminary examination of alloy 
pump impellers removed from 
plant service after corrosion 
failure showed the corrosion 
process was an intergranular 
type attack of a secondary phase 
of the alloy. This second phase 
was present as a cell structured 
eutectic network. So original 
efforts to minimize corrosion in 
hot, concentrated sulfuric acid 
involved special heat treating to 
interrupt continuity of this 
phase. Photograph on the left 
shows the normal structure of 
the Illium G alloy and the man- 
ner in which the second phase 
is attacked by hot, conc. H.SO,. 

A special two-stage heat 
treatment was developed to pro- 
duce a more homogeneous struc- 
ture. 

The heat-treated alloy  ex- 
hibited little or no improve- 
ment over the cast alloy in lab- 
oratory corrosion tests meas- 
ured in terms of weight loss. 
But in actual plant tests, pump 
impeller life was more than 
doubled. This added life was 
principally due to a reduction 
in intergranular corrosion. 
> Structure Change—Therefore, 
special heat treating of Illium 
G was only a partial answer to 
the basic problem. Effort was 

















A FILTER WORTH LOOKING INTO 


You have to look “under the hood” of a Durco-Enzinger 
filter to really appreciate some of the 

engineering and design advantages that you get. 

For example, are you familiar with these exclusive 
Durco-Enzinger features and how they can 

help you solve your filtration problems? 


* Finger leaf spacers 
* Wingwheel closure 


* Tilting leaves 
* Oscillating sluice 
* Traveling sluice 


* Cake thickness detector 





° . CORROSION RESISTING 
Couple all these with a good basic pressure leaf filter ALLOYS & EQUIPMENT 


design, ASME code construction, rugged leaves and 
real filtration know-how, and you surely have 
a filter worth looking to. Write for bulletin EF/2a. ENZINGER DIVISION 











THE DURIRON COMPANY, INC., Dayton, Ohio / Filters + Valves » Pumps + Process Equipment 
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then centered on the problem of 
changing the structure of the 
alloy to eliminate the second 
phase, if possible. 

During this investigation nu- 
merous alloy combinations were 
made and their structures ob- 
served microscopically. Alloys 
exhibiting promising structures 


were subjected to laboratory 
corrosion tests in hot, concen- 
trated sulfuric acid. Correla- 
tion of analytical, corrosion 
rate and metallographic data 
was made and from the trends 
observed a new alloy. was 
evolved which showed marked 
improvement over all other al- 





Here’s a reverse twist, away 
from plastic back to metal. 
American Synthetic Rubber 
Corp., Louisville, Ky., has thrown 
out plastic-lined piping, serving 
two 7,000-gal. cypress holding 
tanks containing concentrated 
alum, because of service fail- 
ures. The replacement: light- 
wall stainless handling alum at 
5 to 10 psi. and 120 F. Pipe is 
5S and 10S in 14 and 2-in. sizes. 
(Tube Turns). 

Another installation at Amer- 
ican Synthetic of light-wall pipe 
carries fatty acids at about 50 
psi. and 130 F. This serves two 
15,000-gal. resin-lined holding 
tanks where fatty acid is brought 
in by over-the-road tankers. 





Light Wall Stainless Replaces Plastic Pipe 


From there it is piped to meter- 
ing stations and then to three 
10,000-gal. make-up tanks. Rela- 
tively low pressures make it un- 
necessary to use standard-weight 
pipe. 

An American Synthetic rep- 
resentative says use of lighter- 
than-standard-weight pipe and 
fittings reduces initial cost of 
materials substantially. He esti- 
mates light weight and ease of 
handling has reduced cost of in- 
stallation about 20%. Light-wall 
material costs about one-third 
less, weighs about one-half as 
much, and provides greater flow 
area than the same nominal pipe 
size in standard weight (Sched- 
ule 40S). 
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loys tested. This is called Ilium 
98 because of its original in- 
tended use in hot, 98% sulfuric 
acid. Subsequent tests have 
shown it to have utility over the 
entire range of sulfuric acid 
concentrations. 

The picture on p. 196 shows 
a typical metallurgical struc- 
ture of the 98 alloy. Grain 
boundary precipitation and cor- 
ing of the alloy-rich matrix is 
eliminated by heat treatment as 
shown. 
> Lab Tested —A_ substantial 
improvement in corrosion resist- 
ance in sulfuric acid media is 
shown in laboratory tests made 
on specimens of three commer- 
cial heats. Field test observa- 
tions, although yet limited in 
number, so far have confirmed 
the experimental corrosion val- 
ues. 

The curves shows nominal 
corrosion rate data for Illium 
G and Stainless 20 alloys as 
compared with rates tabulated 
for Illium 98 at 80 C. 

Also note the curves showing 
improved performance of the 
alloy in hot, 98% sulfuric acid. 

Many varied factors entered 
in the final adoption of the new 
alloy. Naturally, resistance to 
sulfuric acid was of primary 
importance. It was also desir- 
able not to employ alloy addi- 
tions that would interfere with 
the alloy’s excellent resistance 
to nitric acid and other oxidiz- 
ing media. Silicon and copper 
were retained at nominal levels 
to minimize attack of traces of 
chlorides and fluorides when 
present in sulfuric acid. 

Thus a new and interesting 
corrosion-resistant alloy is made 
available to the chemical proc- 
ess industry in the form of qual- 
ity sand castings. 





THOMAS E. JOHNSON is chief met- 
allurgist at Stainless Foundry and 
Engineering, Inc. He is a graduate 
of the Michigan College of Mining 
and Technology (BS in ChE). He 
became interested in alloy develop- 
ment while working as a laboratory 
assistant to the late Dr. Burgess of 
Burgess battery fame. Mr. Johnson 
has worked in the field of alloy 
development since 1943 and during 
that period was connected with the 
Burgess-Parr Co. and Fairbanks, 
Morse & Co. before joining Stain- 
less Foundry. 





US PILOT PIPE 


“U.8."" 
es a a: 


“straight-through 


Simply cut to size, slip 


over pipe and clamp on 


When 


you need 


mm 


a real 
twister 


Cet U.S. Pilot Pipe! 


This limber, highly abrasive-resistant U. S. Pilot® Pipe is at 
work 7 days a week, 24 hours a day (during the 6-month 
concentrating season) in the heavy media department of the 
beneficiation plant of a large iron ore producer. It carries 200 
gallons per minute of ferro silicon into a magnetic separator. 


BIG REASONS WHY U.S. PILOT PIPE IS USED: 
¢ Company records show that U. S. Pilot Pipe lasts about 12 
times longer than metal pipe. 


¢ Maintenance is nil. 
¢ Pilot Pipe is so flexible it permits an easily formed angle, 


Mechanical Goods Division 


eliminating need for elbows (the smooth flow reduces points 
of turbulence) hence it takes up less room, requires less 
plumbing. 

U.S. Pilot Pipe includes a wide range of designs (“straight- 
through”, duck and rubber flanges, swivel flanges) that 
handle a wide range of working pressures—from 25 to 250 
pounds—and also handle a wide range of chemicals and 
abrasives. - - ‘ 

When you think of rubber, think of your “U.S.” Distributor. 


He’s your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 








DODGE 


NEW! 
DIFFERENT! 





TAKES 


AK 
ANGULAR MISALIGNMENT PARALLEL MISALIGNMENT 





TAKES ABSORBS 
END-FLOAT TORSIONAL VIBRATION 











THE COUPLING WITH THE 4-WAY FLEX 


Para-tlex 


FLEXIBLE CUSHION COUPLING 


THIS coupling ‘swallows up” shaft misplacements. It 

: automatically compensates for end-float, parallel mis- 
alignment, angular misalignment or any combination 
of all three. Moreover, it cushions the stresses of shock 
loads. And it absorbs torsional vibration—reducing 
noise and protecting machinery from vibration’s de- 
structive forces. 


Here is a new type of performance—made possible 
by the development of a tire-like flexing element. Syn- 
thetic tension members, bonded together in rubber, 
give this element the stamina and dependability of 
modern, high-speed, high-load, shock-absorbing truck 
tires—and the ability to respond magically to all 
manner of changing shaft conditions. 


Para-flex takes minimum space on the shaft. Mount- 
ing is simplified through the use of standard Taper- 
Lock bushings—no reboring, no machining. Safety 
is promoted by flush design; there are no protruding 


Z00 


parts. No lubrication is required, no periodic inspec- 
tion. And since the flexible member is molded with a 
transverse split, it can be replaced without moving 
either the driver or driven machine. 

Para-flex Couplings are stocked by Dodge Distribu- 
tors in popular transmission sizes. They are available 
from factory stock in capacities up to 2000 hp at 1080 
rpm. Call your distributor for a coupling to make 
your own test. You'll witness something revolutionary! 
DODGE MANUFACTURING CORPORATION, 200 Union, Mishawaka, Ind. 


SS 
of Mishawaka, Ind. 


Sy \ CALL THE TRANSMISSIONEER-your local Dodge Distributor. Factory 
trained by Dodge, he can give you valuable help on new, cost-saving 
methods. Look in the white pages of your telephone directory for 
“Dodge Transmissioneer.” 
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FIRMS IN THE NEWS 


J. A. KING 








Lion Oil’s Propylene Tetramer Unit Goes On Stream 


Monsanto Chemical Co. has 
just placed on stream new pro- 
pylene tetramer capacity at its 
Lion Oil Division in El Dorado, 
Ark. Lion now ships tetramer 
intermediate to Monsanto’s In- 
organic Division in Monsanto, 
Ill., where synthetic detergents 
are produced. 

Tetramer unit is first step in 
Lion’s broad expansion and 
modernization program. Plans 
include production of other 
petroleum-derived chemical in- 
termediates for Monsanto. And 
recent installation of 5,000-bbl. / 
day catalytic reformer, hydro- 
desulfurization and solvent de- 
asphalting units, modernizes 
petroleum refining at El Dorado. 


Ashland Oil & Refining Co., 
Ashland, Ky., announces 
plans for construction of the 
first hydroalkylation plant for 
production of benzene and 
naphthalene from petroleum. 
New plant, with capacity to 
produce a maximum of either 
12-million gal./yr. of benzene 
or 25,000 tons/yr. of naphtha- 
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lene, will be located at Ash- 
land’s Buffalo, N. Y., refinery. 


Anderson Chemical Co., div. of 
Stauffer Chemical Co., has 
brought on stream commer- 
cial-scale capacity for pro- 
duction of vanadium oxytri- 
chloride. Plant output will be 
marketed as an intermediate 
for manufacture of olefin- 
polymerization catalyst. 


Fluor Corp. will perform engi- 
neering, equipment procure- 
ment and construction of a 
450-million-cu.-ft./day natural 
gasoline plant for Union Oil 
Co. of Calif. and Goliad Corp. 
of Houston, Tex. Plant, to 
cost more than $4-million, will 
be located at Vermillion Par- 
ish, La., will consist of distil- 
lation, refrigeration, glycol 
and sponge oil units, as well 
as power and steam genera- 
tion facilities. 


Cyanamid of Canada, Ltd. has 
placed on stream its new urea 
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DODGE PILLOW BLOCKS 
with TIMKEN BEARINGS 


America’s Quality Pillow Blocks! 


= 


TAPER-LOCK STEEL 
CONVEYOR PULLEYS 


Moximum strength with minimum weight! 


DODGE TAKE-UPS 


Complete range of stock models, sizes. 


Write for Bulletins! 
VY Rolling Bearings — ratings, data. 
V Conveyor Pulleys— technical data. 
Y Take-Ups— Roller, Ball, Babbitted. 


DODGE MANUFACTURING CORPORATION 
200 Union Street « Mishawaka, Indiana 


DODGE 


> of Mishawaka, Ind. 
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ALL YOUR TEFLON* NEEDS 



































R/M—headquarters for “Teflon” products. R/M’‘s complete line includes sheets, rods, tubes, 


ilakl 





tape, thin-wall tubing (a with per 


t color striping) and bondable “Teflon.” New 


“Teflon” expansion joint features square convolutions for greater strength. Other “Teflon” parts, 
extruded, molded or machined to your exact specifications, can also be supplied. 


“Teflon’s” many remarkable properties 
have established it as an important 
material for use in chemical process- 
ing equipment. Yet when you select 
“Teflon” for a particular job, you solve 
only part of your problem. Equally im- 
portant is the selection of a source of 
supply you can depend on for both 
competent engineering assistance and 
the production capability needed to 
meet your exact specifications and 
quantity requirements. This complete 


“Teflon” service is yours from R/M. 

A pioneer in “Teflon” application 
and fabrication research, R/M offers 
design guidance that can help assure 
maximum part performance, and its 
ample production facilities can supply 
“Teflon” in the form best suited to your 
needs. Learn more about R/M’s com- 
plete “Teflon” service—and how it can 
benefit you—by contacting your near- 
est R/M district office. Or write Plas- 


tic Products Division, Manheim, Pa. 
*A DuPont trademark 


RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION FACTORIES: MANHEIM, PA.; PARAMOUNT, CALIF. 
Contact your nearest R/M district office listed below for more information or 
write to Plastic Products Division, Raybestos-Manhattan, Inc., Manheim, Pa. 


BIRMINGHAM 1 @ CHICAGO 31 © CLEVELAND 16 @ DALLAS 26 e DENVER 16 @ DETROIT 2 ¢ HOUSTON 1 
LOS ANGELES 58 @ MINNEAPOLIS 16 © NEW ORLEANS 17 @ PASSAIC ¢@ PHILADELPHIA 3 
PITTSBURGH 22 @ SAN FRANCISCO'S e SEATTLE 4 © PETERBOROUGH, ONTARIO, CANADA 


RAYBESTOS-MANHATTAN, INC., Engineered Plastics ¢ Asbestos Textiles e Mechanical Packings e Industrial Rubber 


Sintered Metal Products « Rubber Covered Equipment 


¢ Abrasive and Diamond Wheels ¢ Brake Linings 


Brake Blocks © Clutch Facings © Laundry PadsandCovers ¢ industrialAdhesives ¢ Bowling Balls 
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FIRMS... 


plant at Hamilton, Ont. New 
facility, with a rated capacity 
of 66,000 tons/yr. of urea, em- 
ploys the Chemico process 
(Chem. Eng., Jan. 26, 1959, 
p. 48-50). 


Kelsey-Hayes Co. of New Hart- 
ford, N. Y., has installed this 
giant high-vacuum induction 
furnace at its Metals Division 
plant. New furnace with 
5,000-lb. capacity has an in- 
teresting new feature; the en- 
tire melting chamber tilts to 
pour the vacuum-melted and 
purified metal. Prevailing 
crucible tilting within the 
vacuum chamber, that lim- 
ited furnace size, is thus 
eliminated. 


U. S. Atomic Energy Commis- 
sion will begin construction 
of a ninth production reactor 
at the Hanford Works near 
Richland, Wash. Kaiser Engi- 
neers, prime contractor on 
the $145-million job, began 
calling for bids last month, 
are now calling for bids on 
water filtration and deminer- 
alization plants. 


Phillips Petroleum Co. an- 
nounces plans for construc- 
tion of a 25,000-bbl./day cata- 
lytic cracking unit at its 
Borger, Tex., refinery. Addi- 
tion of new unit increases 
Borger refinery’s cracking 
capacity to 65,000-bbl./day. 
Construction by M. W. Kel- 





General view of the wet laboratory 


Put 

WAUKESHA FOUNDRY 

on Your 

VALUE ANALYSIS 

Team for Corrosion 

Resistant Castings A spectrometer checks every heat 


One phase of Value Analysis is group 
skill in determining how a presently 
satisfactory component can be made 
better with a saving in cost. 


In the alloy castings field, WAUKESHA often serves as 

a member of a manufacturer’s Value Analysis Team. 

With one of the finest metallurgical testing and research 
laboratories manned by scientists who are eminent in their 
field, WAUKESHA can and does contribute importantly 
to the group effort of “making it better and lower 

in final cost.” 

Often questions concerning castings and the metallurgical 
problems involved can be answered readily by virtue of 
WAUKESHA’S depth of experience. More often the answer 
will be found in WAUKESHA’S Laboratory... In any 
event, call us in. You may find us an invaluable 
member of your team in 

Physical testing machine 


“developing your castings from 
the blue print to the 
finished component.” 





WAUKESHA FOUNDRY COMPANY 
The carbon analyzer Waukesha, Wisconsin 


Gentlemen: 
C1 1 would like to have a letter giving detailed infor- 


mation about Waukesha's foundry and metallurgical 
research facilities 
(C0 1 would like to have your field technician call. 
FOUNDRY COMPANY eet eee eee ee 


5905 Lincoln Avenue 
Waukesha, Wisconsin 








CHEMICAL ENGINEERING—December 14, 1959 








SPRING-LOADED HOT JUNCTION 


\ 


“CERAMO” T/C 
SSSSSSSSSS SSS SSS SSS SS 


ANANARAAAAAAANRAAAAAAAAAAAA 








INNER TUBE 


Long T/C 
overhang 


1) 
rr 
Z 
ie) 
a 
oO 
Z 
4 
2 
Yn 
< 
W 
= 
VU 
= 


7 























CONNECTION 


HEAD 








66 Ft. 
Multi-Thermocouple 
Shipped to 

South Africa 


Three Long Multi-Thermocouples, 
Totaling 194 Feet 
Sent Across Ocean By Thermo Electric 


Assemblies 
trailer 


Thermo Electric makes thermocouples for just about 
every possible application—including some pretty un- 
usual ones. The multi-thermocouple assembly diagram- 
med here is a good example. It’s 66 feet long. 


‘ The longest of three, this assembly has a total im- 


pare 


mersion length of 63’7’’. The entire unit actually con- 
tains 12 different thermocouples—in progressively 
longer lengths from 9’1"’ to 63’7’’. These are enclosed 
in a 1'0” L.P.S., Schedule 80 protection tube of type 
304 Stainless Steel. Individual thermocouple construc- 
tion is of T-E’s ““Ceramo’’— ceramic insulated con- 
ductors encased in overall metal sheathing. O.D.’s are 
'’"" with 22 gage Iron-Constantan conductors. Hot 
junctions are welded closed and, for fast response, are 
spring-loaded against the inner wall of the protection tube. 


The three assemblies were sent by T-E to Durban, 
South Africa for installation in a catalyst reactor. They 
are typical of what Thermo Electric is currently doing 
in the field of temperature measurement. T-E equip- 
ment is being used all over the world for important 
temperature measuring jobs. Assemblies like this, used 
in deep vessels, will measure temperatures at any de- 
sired level. Thermo Electric also makes miniature 
thermocouples as small as }2’’ immersion length. What- 
ever your needs, for large or small thermocouples, for 
low or extremely high temperatures, for any type of 
application, contact Thermo Electric. Our extensive 
research, engineering and manufacturing facilities are 
alt your disposal. 


Thermo 
Electric CO.,INC. 


SADDLE BROOK, NEW JERSEY 


Write For 
Bulletin 
EDS 47-E 


In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 


Olin 


— 





FIRMS ... 


logg Co., New York, will be- 
gin early next year, is 
scheduled for completion by 
early-1961. 


Mathieson Corp. will 
expand electrolytic chlorine- 
‘austic capacity at its Chem- 
icals Division plant in McIn- 
tosh, Ala. Expansion will 
consist of addition of a new 
cell bank to the two already 
in operation. 


Linde Co., a div. of Union Car- 


bide Corp., has placed on 
stream the first liquid-hydro- 
gen plant in the northeastern 
U.S. New unit, shown above 
is located in Tonawanda, 
N. Y., can produce more than 
25,000 1./month of liquid 
product with a minimum of 
95% parahydrogen content. 
Pilot studies at Tonawanda 
will be basis for design of a 
production-scale unit for Tor- 
rance, Calif. 








| COMPANY 











Dow Chemical Co. announces a 


new domestic division and a 
new foreign acquisition. On 
the domestic scene, the Indus- 
trial Service Division now 
markets the services of the 
former Dowell Division, plus 
new industrial waste-treat- 
ment services. On the foreign 
scene, Dow Chemie A. G. and 
Rio Tinto Co., Ltd., of London, 
England, have acquired Thor- 
ium, Ltd., of England. Latter 
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India: World’s 


company produces cerium and 
thorium compounds for in- 
dustrial use. 


Smith Kline & French Labora- 


tories announces the purchase 
of Norden Laboratories of 
Lincoln, Neb. SK & F thus 
plans to expand its line of 
pharmaceutical products to 
add a new line of veterinarian 
pharmaceuticals and biologi- 
cals. 


Cary Chemicals, Inc., Fleming- 
ton, N. J., has formed Regency 
Plastics, Inc., to produce and 
market vinyl and polyethyl- 
ene film. Another Cary sub- 
sidiary, Great Bay Plastics & 
Chemical Co. will produce 
vinyl film for final finishing 
by Regency. 


fitro Engineering Co. has 
merged with The Refinery En- 
gineering Co. (TRECO) of 
Tulsa, Okla. to form the 
TRECO Construction Divi- 
sion of Vitro Engineering Co. 
Merger will enabie Vitro En- 
gineering Co. to offer both de- 
sign and construction serv- 
ices. 


~a e— 


OVERSEAS BRIEFS 


France: Pechiney and Saint-Go- 
bain are forming a _ new 
company, to market chemical, 
fertilizer and plastics prod- 
ucts, produced by both firms. 
Joining of sales forces is a 
trend in European chemical 
industry; recently Inatom, 
Resines Fluoes, Products De 
Titane, Aquitainechimie, Me- 
thaolacq and Azolacq joined 
their forces. 


largest urea 
plant, with a 500-ton/day ca- 
pacity, will be constructed at 
Neyveli on the Indian penin- 
sula, about 140 mi. from 
Madras. Italy’s Montecatini 
and Ansaldo and India’s Ney- 
veli Lignite Corp. Private, 
Ltd., have signed a $21-mil- 
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The Accepted Standard in 


Package Type Plants 
producing 


OXYGEN ona NITROGEN 
Simultaneously 


se y s- es : _ | ] ee 

now uid or GAS 

OXYGEN and NITROGEN 
simultaneously 


FLEXIBILITY of operation, providing ANY COMBINA- 


1959 


TION of products, liquid or high pressure gas PLUS 
simultaneous production of BOTH oxygen and nitrogen 
delivers maximum yield of combined products at mini- 
mum cost of operation with little operator’s attention. 
Packaged design requires minimum of installation cost 
and space. : : 

his most modern and efficient design from Inde- 
pendent combines the best features of the earlier two- 
product package plants pioneered by Independent with 
the latest concepts of external refrigeration. Type illus- 
trated in 1500 to 5500 cu. ft. per hour capacities. Other 
types in larger and smaller sizes. Pure argon available 
on larger sizes. 


We invite your Inquiry 


INDEPENDENT ENGINEERING COMPANY, Inc. 
COnsUernG fects pemene CYLINDERS b-trmern EQUIPMENT 


> 4 ACETYLENE + OXYGEN + NITROGEN- ARGON 
ee OFALLON 7, ILLINOIS 





FIRMS... 


lion-dollar prime contract for 
the job. Montecatini will de- 
sign and construct the urea 
plant, to employ the Fauser- 
Montecatini process (Chem. 
Eng., Jan, 26, 1959, pp. 45-46). 
German Linde will provide air- 
distillation nitrogen capacity, 
while Pintsch-Bamag will pro- 
vide lignite drying and gasifi- 
cation equipment. Entire facil- 
ity, to be completed by early 
19638, will cost about $52.5-mil- 


FILTERING 


SIZING 
STRAINING 


TESTING 


England: Bradwell Nuclear 
Power Station, now under 
construction, is now nearing 

In all metals, in all weaves qt completion. Precursed by the 

: reir Calder Hall Station, this 300- 

... woven to the highest accuracy “a,4 mw. reactor is gas-cooled; 

: ° . ’ “@a shown above are two of 
standard in the industry. You just can't f vs . suis. slond teak auehentints 
& 


buy a better wire cloth than “‘NEWARK." to generate steam for the gen- 
bines. 
Hundreds of meshes, weaves and metals to fit your erator turbines 
Germany: A new polyethylene 


specific need. Years of processing experience to AM 
and caprolactam plant at 


Leuna is now under construc- 
tion, adjoining the former I. G. 
Farben plant. Plant, to be com- 
pleted by 1965, will employ 
some 1,300 operators and engi- 
neers, will produce some $100- 
million worth of product an- 
nually. 


NEWARK BO IS 
lor ee. *e ore 
pg _ ACCURACY OF NX Rumania: AGERPRESS, newest 
division of the Turda Chemi- 
oo a 


cal Combine, has just placed 
on stream Rumania’s first 
polyvinylchloride plant. New 
plant has a 5,500-ton/yr. ca- 
go pacity, was designed and con- 

Bs structed by Rumanian engi- 


351 VERONA AVENUE + NEWARK 4, WN. 3. meaestly 
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BEHIND THIS VALVE... 





four ways you 
save with 
CARBIDE’S 
ethanolamines 





No idle claims!—just four facts that show 
how you save with CARBIDE’s ethanola- 
mines: 


HIGHEST QUALITY .. . means trouble 
free use—less down time and waste. Quality 
is assured because CARBIDE’s ethanolamines 
are triple-tested—after production—during 
storage—and on shipment. 


DELIVERY ON TIME ... fills your in- 
ventory needs and meets your production 
schedules. With 50 warehouses, 18 bulk 
stations, and 2 producing sites—plus a 
rapid communications network—CARBIDE 
is your most reliable source for ethanola- 
mines. 


COMBINATION SHIPMENTS... bring 
you big dollar savings on mixed shipments 
with other CARBIDE chemicals in compart- 
ment tank cars, tank trucks, and drums in 
truckload quantities. 


TECHNICAL SERVICE ... helps save 
your time in application research and pro- 
duction. CARBIDE has the most ethanola- 
mines experience—34 years—and a tech- 
nical laboratory staff of experts ready to 
help you. 


A new booklet on CARBIDE’s Alkanolamines 
and Derivatives is now available. Appli- 
cation information is combined with phy- 
sical properties specifications, and shipping 
data, to give you the ethanolamines story 
at a glance. Ask your CARBIDE Technical 
Representative for a copy, or write: Union 
Carbide Chemicals Company, Room 328, 


Department HE, 30 E. 42nd Street, New 
York 17, New York. 


UNION CARBIDE 
CHEMICALS COMPANY 


UT ite). 
feo7 Ni d=jie} 3 


“Union Carbide” is a registered trade mark of 
Union Carbide Corporation. 





R ESEARCH 


& 
D EVELOPMENT 


REQUIRES THE BEST 
MIXING, GRINDING 


& DISPERSING EQUIPMENT 


4 #130EL—2gal. 
variable speed 
Double Planet- 
ary Change 
Can Mixer—1 
qt. — 150 gal. 
sizes. 





#130EL — 1 gal. » 
vacuum tight Mix- 
er. Available with 
stainless steel 
seamless jacketed 
cans and up to 1 
HP exp. prf. motor 


#41A—1 Pt. Double Arm Kneader. Easy to 
clean, jacketed, and with vacuum cover when 
required. 1 Pt.—150 gal. sizes. 

#52LC—42''x10". ay 
Three Roll Mill 
with water cooled 
rolls, one point ad- 
justment and quick 
roll release. 212" 


x 5” — 16” x 40” 


#70—H size 4 Dry 
Grinding Mill Vari- 
able speed drive, 
with 1” feed size 
ground between 4” 
and #100 mesh as 
required. Many sizes 
including other type 
Disintegrators,Crush- 
ers and Pulverizers. 

#140DL — High 

Speed Disperser 

with specially de- 

signed multiple 

action Millhead. 

Variable speeds 

up to 8000 FPM 

produce tremen- 

dous impact, 

abrasion and hy- 

draulic shear. 

Laboratory or 

production sizes. 


Write for complete information! 


CHAS. ROSS & SON CO., INC. 


Leading mfgrs. of wet or dry grinding Mills, 
Kneaders and Mixers of all types — since 1869. 
150 Classon Ave., Brooklyn 5, N, Y. 
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CALENDAR 











The Material Handling Institute, 
annual meeting, Savoy-Hilton 
Hotel. 

Dec. 13-16 New York, N. Y. 


American Statistical Assn., annual 
meeting, Shoreham Hotel. 
Dec. 27-30 Washington, D. C. 


American Chemical Society, Div. of 
Industrial and Engineering Chem- 
istry, Christmas Symposium. 
Dec. 28-29 Baltimore, Md. 


Society of Plastics Engineers, annual 
technical conference, Conrad Hil- 
ton Hotel. 

Jan. 12-15 Chicago, Ill. 


Engineers Joint Council, annual 
meeting, Engineering Building. 
Jan. 22 New York, N. Y. 


Plant Maintenance and Engineering 
Show, Convention Hall. 
Jan. 25-28 Philadelphia, Pa. 


American Society for Engineering 
Education, college-industry con- 
ference, Washington University. 
Jan. 27-28 St. Louis, Mo. 


American Physical Society, annual 
meeting, Hotel New Yorker. 
Jan. 27-30 New York, N. Y. 


American Rocket Society, Solids 
propellants Conference, Princeton 
University. 

Jan. 28-29 Princeton, N. J. 


American Institute of Electrical En- 
gineers, national meeting. 
Jan. 31-Feb. 5 New York, N. Y. 


Instrument Society of Amemrica, In- 
strument and Automation Confer- 
ence and Exhibit, Sam Houston 
Coliseum. 

Feb. 1-5 Houston, Tex. 


American Society for Testing Mate- 
committee week, Sherman 


Chicago, IIl. 


Society of the Plastics Industry, 
Reinforced Plastics Div. meeting, 
Edgewater Beach Hotel. 

Feb. 2-4 Chicago, Ill. 


Western Industrial Isotopes Confer- 
ence, cosponsored by Stanford Re- 
search Institute and the University 
of California, for program contact 
Conferences Dept., Berkeley 
campus. 

Feb. 3-5 Menlo Park, Calif. 


American Society for Metals, metals 
conference, Fairmont Hotel. 
Feb. 4-6 San Francisco, Calif. 


American Institute of Mining, 
Metallurgical and Petroleum En- 
gineers, annual meeting, Statler 
McAlpin Hotel. 

Feb. 14-18 New York, N. Y. 


The Australasian Institute of Mining 
& Metallurgy, Symposium on Hy- 
drometallurgy, S. Australian Dept. 
of Mines. 

Feb. 16-19 Thebarton, Australia 


National Society of Professional 
Engineers, winter meeting, Broad- 
view Hotel. 

Feb. 18-20 Wichita, Kan. 





BOILING 


) PUM 


the big name in small pumps 
fo] am dalam olgelet ttm lale lel taal-5) 
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how to 
trap a 
ghost 


Before solvent vapors fly out the 
window, many smart users liter- 
ally wring them out of the air into 
liquid form, good as new, at costs 
as low as 2c a gallon—with acti- 
vated charcoal recovery systems. 
Bonus: you may also raise worker 
efficiency with the right atmos- 
phere, reduce heating costs. 


Canx 
how to << 
Eo aaetle 
pers 3 
Distillers who store alcohol in 
barrels watch the level go down as 
the age goes up. Now—distillers 
may use activated charcoal to 
turn costly vapors into pure liquid 
form, fresh as the dew—with very 
attractive savings. Activated char- 


coal recovers many expensive 
vapors for as little as 2c per gallon. 


activated carbon 


We supply a complete line of acti- 
vated carbons for every purpose; 
design and prefabricate complete 
purification, separation, and re- 
covery systems to meet your par- 
ticular needs. Write for Bulletin 
J-100 and recommendations on 
your specific application. Barne- 
bey-Cheney, Columbus 19, Ohio. 


Barnebey 
heney 





American Institute of Chemical En- 
gineers, national meeting, Bilt- 
more Hotel. 

Feb. 21-24 Atlanta, Ga. 


Technical Assn. of the Pulp and 
Paper Industry, annual meeting, 
Commodore Hotel. 

Feb. 22-25 New York, N. Y. 


Natural Gas Engineering Confer- 
ence, Oklahoma State University. 
Feb. 23-25 Stillwater, Okla. 


Pittsburgh Conference on Analytical 
Chemistry and Spectroscopy, 
Penn-Sheraton Hotel. 

Feb. 29-Mar. 4 Pittsburgh, Pa. 


American Society of Mechanical En- 
gineers, Gas Turbine Power con- 
ference and exhibit, Rice Hotel. 
Mar. 6-9 Houston, Tex. 


American Society of Mechanical En- 
gineers, Hydraulic Conference, 
Rice Hotel. 

Mar. 6-9 Houston, Tex. 


Instrument Society of America, 
Temperature Symposium, Deshler- 
Hilton Hotel. 
Mar. 9-11 Columbus, Ohio 

The Fiber Society, spring meeting, 
Roosevelt Hotel. 
Mar. 10-11 New Orleans, La. 

American Concrete Institute, annual 
convention, Commodore Hotel. 
Mar. 14-17 New York, N. Y. 


National Assn. of Corrosion Engi- 
neers, 16th annual meeting, Me- 
morial Auditorium. 

Mar. 14-18 Dallas, Tex. 


Institute of Radio Engineers, na- 
tional convention, Waldorf Astoria 
Hotel & New York Coliseum. 
Mar. 21-24 New York, N. Y. 


Oil Trades Assn. of New York, meet- 
ing, Waldorf Astoria. 
Mar. 23 New York, N. Y. 


New England Gas Assn., annual 
meeting, Statler-Hilton Hotel. 
Mar. 24-25 New York, N. Y. 


Textile Research Institute, annual 
meeting, Hotel Commodore. 
Mar. 24-25 New York, N. Y. 


American Oil Chemists Society, 
meeting, Baker Hotel. 
April 3-6 Dallas, Tex. 


Nuclear Congress, sponsored by En- 
gineer’s Joint Council and Engi- 
neering and Scientific societies, 
New York Coliseum. 

April 3-8 New York, N. Y. 


Instrument Soey of America, Na- 
tional Chemical and Petroleum 
Symposium. 
April 5-7 Rochester, N. Y. 

American Society of Mechanical En- 
gineers-Institute of Radio Engi- 
neers-American Institute of Elec- 
trical Engineers, third annual 
conference on Automatic Tech- 
niques, Cleveland-Sheraton Hotel. 
April 18-19 Cleveland, Ohio 


American Society of Lubrication En- 
gineers, annual meeting and ex- 
hibit, Netherland-Hilton Hotel. 
April 19-21 Cincinnati, Ohio 


American Society of Mechanical En- 
gineers-Society for Advancement 
of Management, Management con- 
ference, Statler-Hilton Hotel. 
April 21-22 New York, N. Y. 





ZL 
halt 


Designed for Chemical and 


Pharmaceutical Industries 














Cnate 
RAM TYP 
Drain Valves 


The Strabman Drain Valvejis the only 
valve that cannot clog up. {t is so de- 
hat in the closed position the 


signed 

lal extends up into the tank 
ting any possibility of the 
outlet becoming plugged. 


in the open position, full} and unob- 
structed flgw is assured asj the 
is drawn down into the bonp 


» ace tely open passage for the ma- 


terial passing through. 
Write for complete} catalogue 


STRAHMAN 
VALVES, INC. 
NICOLET AVE., FLORHAM PARK, N. J. 
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NEW EQUIPMENT .. . 


Life in these 
excited states... ; 


(Continued from p. 111) 


cost is $1,600/mo.; selling price 
is listed as $74,500.—IBM, Data 
Processing Div., White Plains, 
N. Y. 111D 


“Stop saying 
‘There goes Old Faithful’ 
and get it fixed!” 


What to do when 


corrosion sends 
costs sky high 


No one can afford ruined equip- 
ment, endless repairs, and plant 
shut-downs caused by corrosion. 
And you shouldn't afford over- 
design and too-fancy equipment. 
Ace takes you right down the mid- 
dle ...a wide choice of chemical- 
resistant pipe, pumps, valves, tanks, 
etc. Best for the money anywhere 
... backed by 108 years’ experience. 


Best non-metal- 
lic pipe any- 
where for hot 
chemicals to 
275°F. Also 
handles tough 
organics. Rigid, 
tough nitrile. 
Pipe and fittings 
to 8”. Bul. 96A. 


Heavy Ace rub- 
ber and plastic 
tank linings 
unexcelled for 
alkalies, acids, 
bleaches, salts. 
Faultless seams, 
indestructible 
bond, shock and 
age-resistant. 
All shapes. Bul. 























1001 uses. Non- 
toxic, odorless, 
tasteless, steri- 
lizable, flexible 
tubing. Excel- 
lent for chemi- 
cals, foods, and 
for lab or ma- 
chine lines. % 
to 14”. Bul. 66. 


Special equip- 
ment often can 
be machined, 
punched or 
welded of stand- 
ard plastic or 
hard rubber 
sheet, rod or 
tubing. Write for 
details today. 


Temperature Controller 


Output air pressure propor- 
tional to temperature. 


Model OA, a differential ex- 
pansion-type temperature con- 
troller, provides air pressure 
proportional to temperature, 
and is useful for direct opera- 
tion of air-operated process 
equipment. Maximum operating 
temperature is 2,000 F. 

Required supply-air pressure 
is 50 psig., connected to the inlet 
at the top. The air system in- 
cludes a rugged, accurate pilot 
valve of the bleed type. Cast 
aluminum housing, which is 
weathertight, permits applica- 
tion at outdoor locations.— 
Burling Instrument Co., Chat- 
ham, N. J. 210A 


Pneumatie Controller 


Clean internal design fa- 
cilitates servicing. 


Offering a fully compensated 
thermal system as a standard 
feature, a new _ indicating 
pneumatic controller for tem- 
perature or pressure claims 
dependable accuracy, ease of 


AMERICAN HARD RUBBER COMPANY : maintenance, and simplicity of 
DIVISION OF “AMERACE CORPORATION operation. Tools are not re- 
Ace Road * Butler, New Jersey quired for adjustment of the 
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control point, proportional 
band, control action or reset 
action. 

A minimum number of pivots 
for the indicating and control 
mechanism assures accuracy 
and freedom from wear. Preci- 
sion ball or needlepoint bear- 
ings transmit all motion.— 
Robertshaw-Fulton Controls Co., 
Knoxville, Tenn. 210B 


Air Regulator 


Accurately maintains gas 
flow at constant value. 


Newest addition to the manu- 
facturer’s line of pneumatic 
controls is a constant-volume 
regulator. This device provides 
automatic regulation for con- 
trol applications where a con- 
stant-volume output of gas is 
necessary, regardless of fluctu- 
ating pressure drops. 

A micrometer adjusting 
mechanism assures accuracy of 
desired output. Output varies 
from 5.0 to 180 scfh. at pressure 
differentials from 1 to 25 psi. 
Body construction is brass.— 
George W. Dahl Co., Inc., Bris- 
tol, R. I. 211A 


Diffusion Equipment 


Low-cost device for gas dif- 
fusion, liquid media. 


A new processing machine, 
the Cavitator, can meet critical 
requirements for effective gas 
diffusion in liquid media. The 
manufacturer reports that field 


Life in these excited states... 


CORROSION CONTROL 
LABORATORY 


“This, gentlemen, 
is all that is left 
of Plant ‘B’” 











Survival... 
first rule for 
plastic pipe 


Passive resistance ...that’s plastic’s 
survival technique under the on- 


All-purpose rig- 
id PVC. Sched. 
40, 80 & 120, % 
to 4”. Threaded 
or socket-weld 
fittings. Valves 
Y to 2”. NSF- 
approved. Bul. 





slought of corrosive chemicals. Ace 
plastic pipe, for instance: inert, im- 
pervious, age-less ... while metals 
and lesser materials dissolve and 
crumble. Best for the money any- 
where .. . backed by 108 years’ 
experience. 


Improved de- 
sign... now 12 
gpm. All wet- 
ted parts acid- 
resistant, wear- 


resistant Ace oem 


hard rubber. 
Finest availa- 
ble. Bul. CE-55. 


Flexible poly 
pipe, ideal for 
water lines, 
drains, under- 
ground pipe or 
conduit. Sizes 
¥% to 2”, long 


World's best 
chemical valves 
... at moderate 
prices, All-plas- 
tic,rubber-lined, 
or all-hard-rub- 
ber. %” pet 
cocks to 24” 
gate valves. 





coils, NSF-ap- F_ 
proved for 
drinking water. 
Bul. CE-57. 


ACE processing equipment of rubber 


AMERICAN HARD RUBBER COMPANY 
DIVISION OF AMERACE CORPORATION 


Ace Road ° Butler, New Jersey 
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Since 1920 


Specify a 


Liquidometer Gauge 


Easy to read as a clock. A Liquidometer 
Gauge indicates the exact level at all times 
... shows it at a glance. And gauge operation 
is completely automatic —as far as 250 feet 
from the tank —without need for auxiliary 
power of any kind. 

A Liquidometer Tank Gauge measures 
virtually any liquid. It’s simple to install— 
requires no maintenance. Many have pro- 
vided over 30 years of efficient, dependable 
service. All are approved by Underwriters’ 
Laboratories and Factory Mutual. 


Whether your gauging needs require an 
automatic Liquidometer Gauge, a hydro- 
static Levelometer or a tank-site-indicating 
Direct Reader, you'll get the best by speci- 
fying Liquidometer. For complete details 
write Dept. Q 


--of preven quality 


THE LIQUIDOMETER corp. 


LONG ISLAND CITY 1. NEW YORK 





NEW EQUIPMENT .. . 


tests on full-scale units indicate 
that gas absorption efficiencies 
run from 45 to 50%. 
Consisting mainly of a multi- 
blade rotor connected to the 
submerged end of a hollow shaft 
mounted within a draft tube, the 
Cavitator operates in both 
closed and open systems, in 
either continuous or batch proc- 
esses. Blowers, compressors, 
spargers and similar auxiliary 
equipment are not necessary. 
Tank sizes run to 23,000 gal.— 
Yeomans Bros. Co., Melrose 
Park, III. 211B 


Automatic Sampler 


Analytical accessory auto- 
mates sample handling. 


One function of the new Auto- 
Sampler is automatic transfer to 
and from the measurement cell 
of a spectrophotometer, polari- 
meter, refractometer or other 
analytical instrument. Another 
is collection of samples from a 
source, such as a sample line, 
chromatographic column, frac- 
tionating column, ete. 

Auto-Sampler can sample or 
collect up to 144 test tubes of 
fluid. The tubes come equipped 
with polyethylene ball caps, 
which can be removed and re- 
placed automatically whenever 
samples are withdrawn or 
placed into the tubes. 

In operation, samples are 
transferred in sequence to the 
instrument cell for measure- 
ment. After measurement, each 
sample is returned to its origi- 
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Polyethylene Expansion 
To 300 Million Pounds 
Planned by U.S.I. 


U.S.L has recently announced plans for a 
new increase in production capacity of 
PETROTHENE® polyethylene resins at its Hous- 
ton plant—this time 50 million pounds. This 
will bring total company capacity to 300 mil- 
lion pounds per year. 

The Houston plant, opened just this past 
March, is already being upped from 75 to 150 
million pounds and, with this new expansion, 
will reach a capacity of 200 million pounds 
annually. At its other plant in Tuscola, IIli- 
nois, the company is producing polyethylene 
at the yearly rate of 100 million pounds. 

The new expansion, expected to be com- 
plete by mid-1960, will make U.S.L, with a 
capacity of 300 million pounds, the second 
largest polyethylene producer in the world. 


Gas producing area at U.S.I.’s Houston plant. 


New Inorganic Polymer 
Has Been Made from Zinc, 
Chlorine and Ammonia 


Researchers have recently reported the de- 
velopment of a new polymer containing only 
zinc, chlorine and ammonia—which appears to 
have limited elastomeric properties. The de- 
velopment is significant since plastics and 
rubber-like materials are made for the most 
part from organic polymers. In general, in 
organic substances do not form polymers, and 
cannot be produced in rubbery form. 

Inorganic polymers are being investigated 
because many inorganics resist higher tem- 
peratures than do organics, and present oper- 
ating temperatures for many devices are at 
about the limit that organic polymers can 
stand. Inorganic polymers might permit rais- 
ing operating temperature limits. 

The new material is called a polymeric 
monoaminedichlorozinc, and its thermal and 
hydrolytic stability are said to leave much to 
be desired. Consequently, the research group 
plans to make and evaluate a large number 
of such compounds, in the search for the 
specific properties of thermal stability and 
elastomeric nature desired. 

The new product is described as an amber- 
colored, transparent, glassy material at room 
temperature. It softens on heating and be- 
comes a heavy syrup at about the boiling 
point of water. When just molten, it can be 
drawn into fine filaments which are reported 
to exhibit plasticity and flexibility after cool- 
ing. Films of the polymer are said to adhere 
well to aluminum and glass surfaces. 





Complete Details on rae 
Handling Equipment Presented 


In New U.S. 


Il. Brochure 


Third Edition of Comprehensive Sodium Handling 
Book Contains Much New Data, Presents Latest 
Information on a All Phases of Handling Technology 


The third edition of U.S.I.’s brochure, ‘ ‘Handling Metallic Sodium on a Plant 





Research Elders Form Non- 
Profit Consulting Group 


A novel kind of association has been 
formed under the name Technically Exper- 
ienced Associates, Mobilized, or “TEAM, 
Inc.” Members are retired research execu- 
tives of some of the largest industrial com- 
panies in the country. They have formed this 
association to make their wide research ex- 
perience available “for the benefit of man- 
kind, without entering into competition with 
commercial consulting organizations or in- 
dividuals.” 

“TEAM” members offer their services in 
these general research and advisory fields: re- 
search management, national defense, scien- 
tific and technical education, public health, 
conservation of human and natural resources, 
and scientific matters of national and inter- 
national interest. 

In keeping with the purposes and objectives 
of the organization, “TEAM” members offer 
their services at cost plus a small overhead 
to cover office expenses. The association says 
it will welcome as additional members retired 
research executives from broad fields of pro- 





fessional and scientific activity. 





——— 


HANDLING 
METALLIC 
SODIUM 


— 


Scale”, edited by U.S.L’s experienced tech- 
nical service engineers, is just off the press. 
This brochure has been an authoritative source 
of information since the first edition was 
published in 1951, shortly after U.S.I. first 
opened its sodium plant at Ashtabula, Ohio. 

Revised and greatly expanded, the new 
edition contains the latest information on 
metallic sodium and its uses, sodium-handling 
equipment, procedures for handling sodium 
in the plant, and general safety and first aid 
measures. The list of references has been 
brought up-to-date. 


Equipment Section Is Comprehensive 


The equipment section in particular has been 
enlarged and is now more than two times its 
former size. It gives much more detail on con- 
struction of pipelines for handling sodium; 
heating of sodium-carrying lines and valves; 
insulation, repair and alteration of lines; rec- 
ommended gaskets, valves and vessels for 
handling sodium; pumping, transferring, fil- 
tering and purifying of the liquid metal; and 
instrumentation of liquid sodium systems. 

In this section, a table has been added 
giving typical data on induction heating of 
sodium pipelines. The table on 
power requirements for elec- Bgvelds 
trical resistance heating has 


Ilust from U.S.I.’s new sodium-handling 





The cover remains the same, but the c 
have been updated and greatly expanded in 
U.S.1.’s new edition of the brochure, ‘Handling 
Metallic Sodium on a Plant Scale.” 


brochure shows magnetic flowmeter in sodium 
line at Mallory-Sharon Metals’ zirconium and 
titanium plant, Ashtabula, Ohio. 
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Sodium Book 


been completely revised. Also up-dated and 
enlarged is the table of recommended hard- 
ware for piping systems. 
Sources and Safety Stressed 

The new edition emphasizes safety measures 
throughout the book, as well as in a special 
section devoted to the subject. Throughout 
the book, also, can be found plentiful mention 
of sources for equipment, offers of technical 
assistance on specific problems covered in the 
text, and many cross-references. 

The number of figures illustrating the book 

and this includes diagrams and photographs | 

has been increased by 50%. The additions 
consist largely of interesting new installation 
photos. To aid the reader, most diagrams have 
been enlarged and made more legible. 

Copies of the third edition of “Handling 
Metallic Sodium on a Plant Scale” may be 
obtained from U.S.I. upon request. 


CONTINUED 


Three New Appointments in 
U.S.1. Sales Divisions 


ager of the U.S.I. Bal- 








timore Sales Division, 
succeeding James F. 
Whitescarver who re- 
tired this September. 
Mr. Brooks has been | 
with U.S.1. for over a 
quarter century, in 
plant work, sales, and 
most recently as As- 


rr a) Albert C. Brooks 


has been named Man- 
BROOKS 


sistant Sales Division | 


Manager in Baltimore. 


Dashing s | ; et 
Roy A. Parker ha | ony — tH +2Na 


| styrene oxide 


been appointed Kan- 
sas City-St. Louis 
Division Manager for 
U.S.I. Mr. Parker has 
been associated with 
the company for about 
33 years and, prior to 
his new assignment, 
was Manager of the 
Kansas City, Mo. 
Sales Office. 

Joseph G. Long- 
streth has been made 
Manager of U.S.L’s 
St. Louis Sales Office. 
He has been a sales | 
LONGSTRETH representative for the | 

company in the | 


Louis area since he joined U.S.I. in 1955. 


PARKER 





HEAVY CHEMICALS 


barrels, pails 


Phosphoric Acid, Fertilizer Grade 


to Federal specifications. Tank cars or tank wagons. 
Caustic Soda, Chlorine 
Sodium Peroxide 


OTHER PRODUCTS 


PETROTHENE ® Polyethylene Resins 


| styrene oxide 


Sedium, Metallic: cast solid in tank cars, steel drums, pails; bricks in 


Ammonia, Anhydrous: commercial! & refrigeration. Tank cars or tank wagons. 
Ammonium Nitrate, Nitric Acid, Nitrogen Fertilizer Solutions 
Sulfuric Acid: all strengths, 60 Baume to 40% Oleum., Also Electrolytic grade 


Reactions of Sodium and 
Compounds Discussed at 
Organometallic Symposium 


At the Organometallic Chemistry Sympo- 
sium, conducted as part of the 15th South- 
west Regional Meeting of the ACS at Baton 
Rouge, La., on December 3, U.S.I. research- 
ers contributed two papers on organosodium 
compounds, 

In a paper entitled “Reactions of Diso- 
diooctadienes,” by Nobis, Robinson, Allgeier 
and Moormeier, it was indicated that the 


| reaction of these compounds with oxygen or 


an oxygen-containing material such as an 
epoxide, aldehyde, ketone or chloromethyl 
ether, leads to a great variety ef long-chain 
glycols. They are produced in high yield and 
contain eight to fourteen carbon atoms, de- 
pending on the reactant. Straight and 
branched chain compounds are present and 
easily separated. 

Also covered in the paper was the ability 
of disodiooctadienes to metalate a variety of 
olefins and aromatics to yield other organoso- 
dium compounds such as allylsodium, butenyl- 
sodium, phenylsodium and benzylsodium, along 
with the mixed octadienes as by-products. 

A paper entitled “Reactions of Sodium with 
Epoxides,” by Mador and Robinson, revealed 
that such reactions result in a cleavage of 
the oxirane ring. The products are either 
1,4-glycols (by dimerization) or a novel type 
of organosodium alkoxide, depending on the 
ratio of sodium present. For example: 


0 @ 
fo oa 
-+HOCH-CHCHCH.OH 
2,3-diphenyl- 
1,4-butanediol 


0” 


00 


gO 


ie’ | 
1Ht—CH,-+2Na -+>HC —CH.ONa 
Na 
sodium 2-phenyl- 
2-sodioethoxide 


These reactions are carried out with sodium 
dispersions in “active” ether solent media 
at low temperatures. Other examples and 
some discussion of mechanism were presented. 
Copies of either or both of these papers 
may be obtained from U.S.1. upon written re- 
quest on company letterhead. 
US 


PRODUCTS OF 











o 


Information about manufacturers of these 
items may be obtained by writing U.S.I. 





| TECHNICAL DEVELOPMENTS 











New disposable polyethylene boots for techni- 
cians in biological on atomic laboratories, 
where spreading of contamination is a problem, 
are now on market. Made of lightweight film, 


boots give several hours of wear over shoes. 
No. 1540 


T + : of a | Lota ff. s. g Pp hI with 
silicones is described in new bulletin. Discusses 
causes of foaming, control methods, selection of 
proper defoamer, equipment, techniques ie 


evaluating defoamer effectiveness. °. 





Expanded zirconium sheet can now be obtained 
in sheet thicknesses from .020'' to .125’’ into 
Vg'* to 11/2’ diamonds, in standard sheet sizes, 
as unflattened or flattened mesh. Gives resist- 
ance against strong or hot phosphoric, hydro- 
chloric, sulfuric acid solutions. No. 1542 


New fire extinguishing system for small, hard- 
to-protect areas has been developed. Uses high 
presente liquid COz in easily stored cylinders 
ystem can be installed in limited space in ware- 


houses, industrial plants, laboratories. No. 1543 


Rocket propellants are covered in detail in a new 
224-page book now being sold. Contents include 
composition, production, performance for solid 
and liquid systems; burning, ignition, igniters; 
rockets using each type fuel; safety. o. 1544 


New marking and decorating ink for treated or 
untreated polyethylene is now available. Said 
to remain permanently flexible and does not chip 
when flexed. o. 1545 


New attachment for two-pan analytical balances 
designed to convert them into recording instru- 
ments that automatically plot weight changes of 
few tenths of milligram up to 5 grams. Accessory 
has own electrical damping control. No. 1546 


Industrial solvents and hydric alcohols dis- 


cussed in new book now being sold. Presents 
proes properties, azeotropic mixtures, manu- 
acturing methods, uses of industrial alcohols. 
Includes many significant tables and figures 


No. 1547 








Induction heater just introduced operat at 
120 mc, believed to be highest frequency ever 
obtained on commercial machine. Rapidly heats 
highly resistive conductors. Acts as dielectric 
heater of nonconductors like polyethylene. 


No. 1548 


Chemical marketing problems in the 1960s are 
forecast in a new book which can now be pur- 
chased. The volume consists of a collection of 
papers presented at the national meeting of the 
ACS in September, 1959. No. 1549 





Pharmaceutical Products: DL-Methionine, N-Acetyl-DL-Methionine, Urethan USP, 


Intermediates. 


ANSOL PR. 


Fusel Oil, 
DIATOL®, 


Ethy! 


acetate, Ethyl 


Organic Solvents and Intermediates: 
Acetate, 
Diethy! 
Acetoacet-Ortho-Chloranilide, 
Benzoylacetate, 


Alcohols: Ethyl (pure and all denatured formulas); Anhydrous and Regular 
Proprietary Denatured Alcohol Solvents SOLOX®), FILMEX@®, ANSOL® M, 


Normal Butyl Alcohol, Amy! Alcohol, 
Normal Butyl Acetate, Diethyl Carbonate, 
Ethyl Ether, Acetone, Acetoacetanilide, 
Acetoacet-Ortho-Toluidide, Ethyl Aceto- 
Ethyl! Chloroformate, Ethylene, Ethyl 


Oxalate, 


Sodium Oxalacetate, Sodium Ethylate, Urethan U.S.P, (Ethyl Carbamate), 


Riboflavin U.S.P. 


Animal Feed Products: pL-Methionine, MOREA® Premix (to authorized mixer- 


distributors). 








USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 


99 Park Avenue, New York 16, N. Y. 





U.S.I. SALES OFFICES 


Atlanta * Baltimore * Boston * Chicago * Cincinnati * Cleveland 
Detroit * Kansas City, Mo. * Los Angeles * Louisville * Minneapolis 
New Orleans * New York * Philadelphia * St. Lovis * San Francisco 











nal tube; the sample-handling 
lines are then purged with 
solvent and blown dry with 
compressed air or other gas.— 
Applied Physics Corp., Mon- 
rovia, Calif. 212A 





Chemical Feed Pumps 


Move corrosive fluids into 


NUGENT DUPLEX FILTER 
high-pressure systems. 
Repetitive metering accuracy kee ps a th e lu be ‘o} | ral eda n 


of the new 200 Series controlled- : ‘ 
capacity pumps is +1%. Ex- f h C7 T b 
hibited for the first time at the or t IS as urpine 
Chem Show, the pumps have a 
rated capacity of 812 gph. with 
simplex design. Duplex pumps 
have double this capacity. Maxi- 
mum pressure is 10,000 psi. 
Each pump comes equipped 
with a self-contained lubricat- 
ing system that makes lubrica- 
tion shutdowns’ unnecessary. 
Liquid ends made of various al- 
loys are easily interchangeable 
in the field at minimum cost.— 
American Meter Pump Div., 
Philade!phia, Pa. 215A 


The 7000 HP General Electric gas turbine shown above is 
destined for service in an East Texas chemical plant. A Nugent 
1555BF-4L4 Duplex Filter is an integral part of the turbine 
system. Each filter comprising the duplex has a capacity of 150 
GPM of 125 SSU viscosity lubricating oil. All the oil in circula- 
tion is filtered every cycle before going to the bearings. Foreign 
solids as small as 5 to 10 microns are removed; thus, harmful 
impurities cannot reach vital parts to accelerate wear. 


Nugent Filters can lengthen the service life of your valuable 
equipment... reduce downtime... cut maintenance costs. Let 
us show you how. Write for information today. 


: vise 
Booster Compressor Y 4 


Sliding-vane machine added / Te7Dilo Wo NUGENT & G@oz OCG 
to cen 's ae _ 3458 CLEVELAND STREET, SKOKIE, ILLINOIS 
Designed for low-temperature OIL FILTERS © STRAINERS @ TELESCOPIC OILERS 


application, the Vilter Rotary PRES ENE ATILY COILING AND FILTERING SYSTEMS © OILING DEVICES 
SIGHT FEED VALVES e FLOW INDICATORS 





Booster will fit readily into 
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100 SERIES 


AMERICAN*CONITROLLED 
“CAPAC TY ra 


UMPS 

















JOB ENGINEERED FOR LONG-TERM ACCURACY 
AND LOWEST MAINTENANCE COSTS 


New American controlled capacity pumps are precision 
built to meet the needs of Chemical Processing, Refining 
and Boiler Feed applications. Quality construction assures 
highest accuracy in feeding precisely metered fluids or 
slurries into low or high pressure systems in virtually all 
desired ratios, with flow, temperature, pressure, conduc- 
tivity, PH and other controlled process variables. Control 
may be manual or automatic—with electric, hydraulic or 
pneumatic systems. 

Newly designed models are available to handle a wide 
variety of “tough,” corrosive and viscous materials. 


Write today for full information on American's new controlled capacity 
pumps. They're sure to meet your fluid proportioning requirements. 


“Ask for Catalog 100” 


merican 


meter company 
High Pressure Pumps * Controlled Capacity Pumps * Chemical Feed Systems 
13500 Philmont Avenue, Philadelphia 16, Pennsylvania 





NEW EQUIPMENT .. . 


multistage systems as the first 
or booster stage. Ranging in ca- 
pacity from 4 through 400 tons 
of refrigeration, the compressor 
can use ammonia, Refrigerant- 
12 and Refrigerant-22. Of slid- 
ing-vane design, VRS has a me- 
chanically-driven, force -feed 
lubricator. 

Says company, absence of all 
reciprocating parts eliminates 
vibration and shock, resulting in 
smooth and steady operation. 
Efficiency is claimed to be quite 
high.—The Vilter Mfg. Co., Mil- 
waukee, Wis. 215B 





Dissolver 


Maximum power delivered 
over full speed range. 


Newest, variable-speed dis- 
solver of the manufacturer’s 
line features a new _ power- 
transmission system capable of 
delivering over 90% of motor 
horsepower to the impeller, 
even at lowest speed. Desig- 
nated MPD, the machine has 
capabilities for mixing, dispers- 
ing and deagglomerating opera- 
tions. 

Utilization of variable-pitch- 
diameter pulleys and belts en- 
ables maintenance of maximum 
available horsepower at the 
selected speeds. Speeds may be 
changed during or between 
batches without appreciable 
loss of horsepower output, re- 
gardless of changing physical 
characteristics of product.— 
Morehouse-Cowles, Inc., Los 
Angeles, Calif. 216A 
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NOW 


A FULL LINE 


Eleetronice Thermometer 


Reads virtually any pro- 
cessing temperature. 


Weighing only 12 lb., the new 

Wide-Range Electronic Ther- ww tm 

soho te aS! wren et Sh 

the span of —425 to 800 F. Fea- A \» 4s @ A 

tures include easy pushbutton 

range selection, direct readings 

- deg. F., and an accuracy of 

6 deg. F. over the major por- 

i a of the measuring span. 

Power supply can be either a 

self-contained “C” battery or a 

60-cycle, 110-v. source. All com- 

ponents operate well below 

their peak ratings and will give 

long, trouble-free operation, ac- 

cording to the manufacturer.— 

Trans-Sonics, Inc., Burlington, 

Mass. 217A Now —for manufacture of high grade abrasive PITTSBURGH 22, PA., 3 Gateway Center 
and — ae oor ye agama MEXICO, MO Mex-R-Co Bldg. 
‘ou two grades of calcined alumina: KC-1 an 
KC2. 4 are high-purity, uniform quality CRMARD 12, CALH., 1528 Breeteny 
aluminas, both available in coarse and fine —~, 


particle sizes. K. 
And for manufacture of electrical and electronic Al SD oa ACTORIES 
grade ceramics —where superior dielectric S 
‘ properties over a wide temperature range are 
Ce required —Kaiser Chemicals now offers grades Send Coupon For New Technical 


KC-10 and KC-14. These are high-purity aluminas Brochure, “Kaiser Aluminas” 
<—_7- produced with very low soda content. 
- Typical Chemical Analyses: 
KC-1 KC-2 ss KC-10, K-14 
| A Sid. 0.02% 0.02% 0.10% 0.10% 
: Fe.0; 0.02 0.02 0.02 0.02 
— Ti0, 0.002 0.002 + 0.002 ~=—«0.002 
Na.0 0.60 0.50 0.10 0.04 


Loss on 
ignition 0.70 0.10 0.15 0.15 


Al,0s (by 
difference) 98.658 99.36 99.5 99.6 


Resists elevated tempera- This wide range of top grade aluminas is designed 
tures and thermal shock. to meet your specific performance requirements. 
Beryllium oxide ceramic tub- For prompt service, or for complete specifications 

on any special alumina product, call or write 


—— vs lengths to 24 in. is avail- Kaiser Chemicals Division, Dept. A9633; Kaiser 
able for insulation and protec- | Aluminum & Chemical Sales, Inc., at any of the 
tion of thermocouples and other regional offices listed at right: 

sensing and measuring elements 
used at extremely high tempera- 
tures or where heavy radiation 


Ceramic Tubing 


ee | |) ll 





plete information on the NEW Kaiser special alumina 


Please send your new technical brochure with com- 
products to: 


Kaiser Chemicals Division, Dept. A9693 
1924 Broadway, Oakland 12, California 


COMPANY. 
ADDRESS_ 
CITY 
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LAST LONGER 


IN CORROSIVE 
CHEMICALS 


Garlock Chemiseal® Mechanical Seals possess 
greater immunity to corrosion and are more 
economical than any other design offered. This 
reputation is based on fact—customers report 
unsurpassed performance on applications like 
these: 
@ Pumping HYDROXYACETIC AND SULFURIC ACID 
1750 rpm, 11%” shaft. 10 Ibs. suction, 60 lbs. discharge. 
Temperature of medium 30° C. RESULT: Chemiseal greatly extended service life. 


HIGHLY ABRASIVE SERVICE (ESTER—10% SOLIDS SLURRY) 

3600 rpm. 625 lbs. discharge, 30 lbs. suction. Stuffing box 

pressures 15 Ibs. to 65 lbs. Temperature of medium 70° C. RESULT: Chemiseal 

gave longer, leak-proof operation. 

Pumping CONCENTRATED SULFURIC ACID 

1750 rpm. 1,;%” shaft. 2 lbs. suction. 45 lbs. discharge. Temperature 

of medium 65° C. RESULT: Chemiseal gave longer life. 

Pumping ADIPIC ACID AND HYDROCARBON SLURRY 

1750 rpm. 11%” shaft. 35 lbs. suction, 75 lbs. discharge. Temperature 

of medium 70° C. RESULT: Chemiseal lasted longer, cut downtime. 
Join the list of satisfied users. You can apply standard Garlock Chemiseal Mechanical 
Seals to all pump shafts from 74” to 214”. Special sizes also available. They seal against 
all mediums—including solids in suspension—in pressures to 100 psi at 75° C, or 75 psi 
at 100° C. Chemiseal Mechanical Seals are another of the Garlock 2,000 . . . two 
thousand different types of gaskets, packings, and seals for every need. Find out com- 
plete details by contacting your local Garlock representative, or write for Catalog AD-164. 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


Garntocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 
Canadian Div.—The Garlock Packing Co. of Canada Ltd. « Plastics Div.—United States Gasket Co. 








NEW EQUIPMENT .. . 


is encountered. Called Berlox, 
the tubing may also find appli- 
cation in sampling devices for 
withdrawing materials from 
areas where corrosive condi- 
tions are extreme. 

Properties of Berlox include 1 
melting point of 4,650 F., high 
hardness and abrasion resist- 
ance, high electrical resis‘ivity 
combined with high thermal 
conductivity and immunity to 
heavy doses of radiation. The 
hizh-fired surface is perma- 
nently dust-free, thus eliminat- 
ing toxicity problems. Inside 
diameters vary from 5 mm. to 
is in.—National Beryllia Corp., 
North Bergen, N. J. 217B 


BEREIEFS 


Fans for solvent recovery appli- 
cation feature gas-tight and 
spark-resistant design to 
minimize the possibility of ex- 
plosions. The  50-in.-dia. 
radial wheel is fabricated of 
aluminum, and has a cast 
manganese - bronze spider. 
Variable inlet-vane control 
provides automatic volume 
regulation. Capacity at 1,780 
rpm. is 19,000 cfs.; static 
pressure specification is 42.5 
in. water.—American-Stand- 
ard, Industrial Div., Detroit, 
Mich. 218A 


Weighing system for application 
with bins, tanks, tank trucks 
and conveyor loads has a re- 
peatable accuracy of better 
than 0.1%. Changes in floor 
construction or foundations 
prior to installation are un- 
necessary. Actual installation 
time is ordinarily less than 1 
hr. Capacity range varies 
from 0-300 to 0-200,000 Ib.— 
Weber Air-Weight Co., De- 
troit, Mich. 218B 


Laboratory recorder features 
maximum accuracy at a mini- 
mum cost. Suggested applica- 
tions include gas chromato- 
gram installations, incorpora- 
tion in titration assemblies, 
etc. Chart width is 250 mm.— 
E. H. Sargent & Co., Chicago, 
Ill. 218C 


Plug valve for pressures rang- 
ing from full vacuum to 150 


218 December 14, 1959—CuemicaL ENGINEERING 





psi. incorporates O-rings to 
effect a dead-tight seal. Made 
of brass, the valve is available 
in female sizes from 3; to { 
in.—Circle Seal Products Co., 


Pasadena, Calif. 218D 


Continuous centrifugal with 6- 
in. solid bowl operates at 
speeds to 6,000 rpm. Manu- 
facturer recommends the ma- 
chine for separations involv- 
ing moderate volumes, limited 
space or extra-powerful sepa- 
rating force. Bowl and con- 
veyor are cantilever-sup- 
ported for quick and easy 
servicing. — Bird Machine, 


EVERY 
FEATURE 
YOU WANT) 


14” x 30” and 
10” % 22” 
production models. 


5” x 12” small 


South Walpole, Mass. 219A : QO | | 9 


r’ } d 
Temperature controller for production an 


pilot operation 


multichannel operation is 
dust- and moisture-proof, and 
is not damaged by shock or 
vibration. Utilizing sensing 
elements of resistance wire, 
the instruments compare 
measured values with set- 
point reference voltages. Up 
to five separate proportioning 
or on-off points mount on a 
single power-supply chassis. 
—Electronic Processes Corp., 


FIND 
INA 


model. 
4” x 8” laboratory mill. 


Day 3-Roll Mills give you fast, con- 
sistent production at the exact fineness of 
grind you desire . . . are easiest to set-up, 
control, and to clean . . . give you years of 
trouble-free service at iowest maintenance 
costs. There’s a Day Mill size to meet your 
batch requirements exactly — and all mills 
except the 5” x 12” are convertible for either 
fixed or float-a-roll operation. 


San Francisco, Cali. 219B : 
Write for Specify DAY HYDRAULIC ROLL 


new Bulletin SET — you'll obtain the most advanced 
, 158, or see rol] setting device on the market. Available 
Equipment Cost Indexes. . . ——_- — for all Day Mills except laboratory model. 
; gre 

Sept , or ful 

1959 us oJ, H. DAY a 


Division of The Cleveland Automatic Machine Co. 


indlestry 4926 Beech Street, Cincinnati 12, Ohio 


Avg. of all 


Process Industries 
DAY HY-R-SPEED MILLS 


set the pace for grinding, dispersing 
and blending. No skilled operator 
required. Complete clean-up takes 
Paper mfg. less than 5 minutes. Built in three 
Petroleum ind. ; ; sizes: 150-300 gal. per hr.; 100-200 
Rubber ind. gal. per hr.; 10-20 gal. per hr. 


Process ind. avg... 


Cement mfg. 
Chemical 
Clay products 
Glass mfg. 
Paint mfg. 


Related Industries 


DAY PONY MIXERS 


assure speedy, thorough pre-mixing of 
vehicles and pigments. A model for every 
need or application — single motion and 
twin motion mixing action—working capa- 
cities from 3 to 125 gallons. 


Elec. power equip... ’ 239.4 
Mining, milling ; 239.0 
Refrigerating ; 266.4 
Steam power . 229.2 


Compiled quarterly by Marshall and 
Stevens, Inc., of Chicago, Ill, for 47 dif- 
ferent industries. See Chem. Eng., Nov. 
1947, pp. 124—6 for method of obtaining 
index numbers; Feb. 23, 1959, pp. 149-50 
for annual averages since 1913. 


The J. H. DAY CoO. Division of The Cleveland Automatic Machine Co., 
4926 BEECH STREET, CINCINNATI 12, OHIO 
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TECHNICAL 











Reflects the Changes 


o i 
Frick reactor shells are built by ASME Condensers, Receivers, Oil Separators, Gas CHEMICAL ENGINEERING 
qualified welders. ~d Cigeld Coots, Boge ip gaa Pre- EcONOMIcs. By Chaplin 
coolers are furnished in a R z 
Tyler & C. H. Winter, Jr. 


McGraw-Hill Book Co., 


Inc., New York, 4th Ed., 
or 1959. 192 pages. $7. 


When Chaplin Tyler, then a 
CE editor, produced the first edi- 
tion of his book in 1926, he saw 


Look to <ERI (k= Engineers an imbalance in the technical as 
against economic training a 
Wy chemical engineer got. He put 
his thumb in the economic pan 
With 106 years’ experience in building pressure vessels, then, and in each decade since he 
from boilers to reactors, we're abl d read fill all neal ogi A at ‘sl ct 
' e able and ready fo Till all your harder with succeeding editions. 
needs. We have the shears, planers, power rolls, automatic The fourth edition, written 
. : with a DuPont colleague, reflects 
welders and mechanics to do this type of work. ie teins ie cueiaaiien ane 
Wite for recommendations and estimates on your shell vessel nomic thinking over the genera- 
workto... tion since the first edition—in- 
deed, in only the decade since the 
third. 
> Published Costs—It’s instruc- 
tive, for example, to examine the 
extent to which equipment costs 
are now available as compared 
with earlier years. In 1926, the 
equipment for only three unit 
operations was used in a chapter 
on costs, nor was much added in 
1938. But by 1948, considerably 
more correlated data was in the 
literature; the problem was a 
lack of comparable data from one 
source to another. 

In 1959, it’s no longer a prob- 
lem of data (though constant up- 
dating will always be required. 
Now it’s the problem of choosing 
the estimating method. Chemical 
publications now regularly pro- 
duce cost data in recognition of a 
continuing duty. 

But Tyler and Winter are not 
concerned with the details of cost 
data or cost estimating. Rather 
they show the various economic 
functions in a modern chemical 
company. Although they relate 
these functions, it seems to me 
to the detriment of their effort 
that treatment of actual engi- 
neering economics is sacrificed 
for treatment of corporate eco- 
nomic functions. 

Be that as it may, both stu- 


Automatic welder used on a shell and tube vessel in the Compressed air for a wind tunnel ¢ raeticl ; : 
Frick shops at Waynesboro, Penna. conditioned with Frick equipment. dent and practicing engineer will 
gain knowledge of the working 
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BOOKSHELF 


J. B. BACON 








areas of economics in their in- 
dustry. For the student, it opens 
vistas of everyday economic in- 
teraction that make Adam Smith 
and David Ricardo come alive; 
for the professional, the authors 
show how one corporate economic 
segment fits into another. 

> The Job They’ve Done—After 
defining the CPI and manage- 
ment organization of companies 
within it, the authors discuss 
two economic areas of impor- 
tance to the manager—cost ac- 
counting and financial analysis. 
They then take up management 
of research and outline the func- 
tions of market research. 

Three chapters—process devel- 
opment, project engineering and 
manufacture—describe steps in 
commercial chemical develop- 
ment. Discussion of marketing 
and management studies con- 
cludes the book. 

Although a generation ago 
Tyler set out to improve engi- 
neering economic thinking, 
what has evolved is a most read- 
able account—albeit more from 
the manager’s view than the en- 
gineer’s—of chemical company 
economics. Perhaps a change of 
title is due. 

The book is well indexed, but 
it needs a better bibliography. 
—wcs 


BRIEFLY NOTED 


CHLORINE MANUAL, 3rd ed. Chlor- 
ine Institute, Inc., 342 Madison 
Ave., New York 17, N. Y. 
Broader in scope than previous 
editions, manual is a compendium 
of experience with materialism 
equipment and practices that con- 
tribute to safe handling, storage, 
shipment and uses of chlorine. 
The manual includes extensive 
bibliography. 


LUBRICATING OILS AND GREASES IN 
THE SOVIET UNION, PB 151294. 
114 pp. Office of Technical Serv- 
ices, U. S. Department of Com- 
merce, Washington 25, D. C. 
$2.50. Comprehensive army study 
of recent Soviet literature de- 
scribing Russian developments 
in field of lubricants and lubrica- 
tion. 











"HOT LIQUIDS 


gat 





te 


- TOXIC GASES 


MECHANICAL SEAL 


WILL HANDLE THEM ALL! 


Wedge and sealing rings molded from DuPont Teflon assure effi- 
cient, safe handling of all known industrial chemicals and corro- 
sives at temperatures varying from —120°F. to +500°F. Spring 
and metal parts are furnished in the metallurgica! specification 
best suited to the particular service. In every way, you get a 
mechanical seal that is “John Crane” engineered to your require- 
ments—no matter how tough! . 


The Type 9 Seal has and continues to solve innumerable problems 
where difficult-to-handle liquids and gases are involved ... at pres- 
sures up to 750 psi. It can do the same for you. 


Use the Type 9 Seal on all rotating shaft equipment —centrifugal 
and rotary pumps, mixers, agitators, autoclaves, other equipment. 


REMEMBER: Your toughest problem can be the Type 9’s next success 
story. Send for full details today. 


Crane Packing Co., 6451 Oakton St., Morton Grove, IIl., (Chicago 
Suburb). In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


oa SSR Ar Gx 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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How did 
this lever 


system solve 


an age old 
weighing 
problem? 








PROBLEM 

Early man was aware of the progressive 
inaccuracies of his pivot balance scales 

. but none knew how to remedy 
the situation. 
The problem was solved in 1956 when 
the United States issued a patent for a 
“Thayer Flexure Plate” Leverage Sys- 
tem. A team of engineers and business- 
men aware of industrys tremendous 
cumulative loss of materials in weighing 
operations, had devised a revolutionary 
new scale. 
Knife-edge pivots that progressively 
wear and change were replaced by 
Thayer Flexure Plates that move only 
.001”, yet accurately reflect the minutest 


j 
—— 








SOLUTION 


lever withstands shocks and vibrations 
indefinitely. Dirt and dust are no longer 
a problem. Thayer guarantees this lever- 
age system accurate for the life of the 
scale. 


How Can It Save You Money 

Year After Year? 

Working in conjunction with straight 
electrical controls, it forms the most 
reliable, low maintenance system ever 
devised to control processing or mate- 
rials handling by weight. Literature on 
its application to filling, batching and 
checkweighing operations is available 
on request. 



































BATCHING 


FILLING 


CHECKWEIGHING 


THAYER SCALE 


AUTOWEIGHTION SYSTEMS FOR FILLING, 
BATCHING AND CHECKWEIGHING 


THAYER SCALE CORP, 


THAYER PARK 


PEMBROKE, MASS. 


December 








LETTERS: 











Dear Readers: 

Many of you, especially of my 
generation, have fond memories 
and great respect for my ed- 
itorial predecessor, Dr. Howard 
C. Parmelee. He died in Florida, 
November 17, within a few days 
of his 85th birthday. His long, 
productive career covered the 
whole span of chemical engineer- 
ing as we know it today (see our 
50th Anniversary issue, July 
1952). 

Parmelee literally grew up in 
the process metallurgy of the 
West, with such contemporaries 
as Dorr and Oliver, Whitaker and 
Moore. He worked alongside 
Acheson, Baekeland, Castner, 
Dow, Hooker and others who first 
wedded electrochemistry and en- 
gineering at Niagara. Later he 
was elected president of the 
American Electrochemical So- 
ciety. 

In 1922 he succeeded Arthur 
D. Little as chairman of the 
AIChE committee on chemical 
engineering education, and a 
year later, as secretary of the 
Institute, he put its authority 
behind the academic accredita- 
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PRO & CON | 


C. H. CHILTON 








tion program, subsequently 
adopted by the entire engineer- 
ing profession. As chairman of 
a distinguished committee of ed- 
ucators and _ industrialists he 
helped to launch McGraw-Hill’s 
chemical engineering series of 
text and reference books—thus 
providing the first coordinated 
book literature of our profession. 

But to those of us privileged 
to work closely with him, ““Parm” 
was a never failing source of in- 
spiration. His friendliness, cour- 
age and intellectual integrity, his 
even-tempered judgment, his con- 
stant encouragement of his fel- 
low men—these were the human 
qualities that endeared him to us 
all. We shall miss him, for many 
of our lives have been enriched 
by his example. 

SIDNEY D. KIRKPATRICK 

Editorial Director 
Chemical Engineering 


Worth All That Space? 
Sir: 

Having waded through Dr. 
Kern’s 16-page article on “Spec- 
ulative Process Design” in your 
Oct. 5 issue (pp. 127-142), I 
wonder why you thought it was 
worth all that space. Frankly, I 
think very little of the article. 

I do agree with the idea of de- 
signing a large commercial plant 
early in the development of a 
new process, not only to check 
probable economics, but also for 
the discovery of problems, un- 
knowns, missing data, ete., which 
can be uncovered only by such an 
approach. 

How much better it is to find 
what you need, or will need, early 
in the game rather than late! 
Such early design, even though 
based on assumptions which, at 
that time, may be quite un- 
founded, although necessary, will 
result in a better experimental 
approach and a better study of 
the variables concerned. 

This I have always believed 
and practiced so far as possible. 
And this point is, I think 





Potter Drug & Chemical Corp. 


(Malden, Mass.) cuts steam costs 
for soap processing and plant 
heating with Cleaver-Brooks 
high- and low-pressure 
packaged boilers. 


The makers of famous Cuticura 
soap have a dual need for clean, 
economical steam. For processing, 
the company requires adequate 
quantities of steam for agitating, 
heating and drying soap solutions. 
For heating four buildings, they de- 
pend on a reliable source of low- 
pressure steam. 

In modernizing, like so many 
chemical plants, Potter Drug speci- 
fied Cleaver-Brooks boilers. Results 
were remarkable! The high-pressure 
200-hp CB boiler provides ready 
supplies of dry steam for processing 
soap. The low-pressure, 200-hp 
Cleaver-Brooks boiler easily heats 
the four story building and three 
smaller buildings, including the 
manufacturing and office areas. 

Management claims, “We are 
money ahead in eliminating oper- 
ational delays, in fuel savings, and 


CurMicat ENGINEERING—December 14, 1959 


quick response for our production 
and heating requirements with these 
Cleaver-Brooks four-pass boilers. 
Our operating efficiency is now 
80%. This is much better than we 
were getting from the two-pass 
boilers. We also like the operating 
convenience and ease of servicing 
the new Cleaver-Brooks boilers.” 
For complete information on 
Cleaver-Brooks packaged boilers 
(15 to 600 hp), contact your rep- 
resentative or write Cleaver-Brooks 
Company, Dept. P, 345 E. Keefe 
Ave., Milwaukee 12, Wisconsin. 


FAST STEAM — Mr. Robert Johansen, plant 
engineer, reports that Cleaver-Brooks four- 
pass design boilers produce steam much 
faster than old two-pass types. 


Cleaver & Brooks 


ORIGINATOR AND LARGEST PRODUCER 
OF PACKAGED BOILERS 





NEW 
SOLUTION 
To Your 
PELLETING 
PROBLEMS 


PELLETING MACHINERY 
GREATER OUTPUT AT LOWER COST 


Pellets of SUPERIOR uniformity, density, 
firmness, with or without steam and binders. 
From Ye” to 1” diameter—lengths to 2” or 
more—round and other shapes—coarse or fine Complete 
materials. plant J 
Unique, new, simplified design. Easier, more within § 
economical to operate, maintain. Special sta- 50 54. ft. 
tionary die, horizontal head. Alloy construction 
as required. Daffin engineers will help develop 
exclusive pellet processing system tailored to 
your Operation. write FOR FREE BULLETIN L-109 


DAFFIN MANUFACTURING COMPANY 


INDUSTRIAL DIVISION 
3553 NORTH PRINCE STREET, LANCASTER, PENNSYLVANIA 





s 
& LINE STRAINERS 
a 

for 


SPRAY 


NOZZLE 
SYSTEMS 

and 

RELATED 
APPLICATIONS 


in stainless steel, cast iron and brass 


A complete range of capac- 
ities in 4 ” to 4” female pipe 
connection sizes... and in 
3” to 6” flange connection 
sizes. Keeps lines clear for 
efficient operation. Easily 
flushed. 
TOP PERFORMANCE DESIGN 
Screen area so large that 
strainers will take 75% 
blocking with less than 4% 
lb. pressure drop under 
normal flow conditions. 
Top and bottom flange col- 
lars on screen give seal fit 
and rigidity. WRITE FOR your free 
SPRAYING SYSTEMS CO. copy of BULLETIN 94 
3275 Randolph Street oi er 
Bellwood, Illinois 
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PRO & CON... 


(though it is a bit hard to be 
sure), made in Kern’s article. 

WALTER E. LOBO 
Consulting Chemical Engineer 
New York, N. Y. 


Con: Personnel Engineer 
Sir: 

I was interested in Mr. 
Obrochta’s article on the “Per- 
sonnel Engineer” in your Oct. 
19 issue (pp. 210-216). 

There can be no doubt that 
Mr. Obrochta’s services are very 
useful to Convair and that other 
organizations could beneficially 
use the services of similar indi- 
viduals. 

I was, however, very dis- 
turbed to learn that the title 
“Engineer” is being further cor- 
rupted to cover those whose only 
relationship to the profession of 
engineering is the contact they 
make with engineers in the per- 
formance of their assignments. 
By no stretch of the imagination 
can Mr. Obrochta’s functions or 
responsibilities be classified as 
engineering in accordance with 
any of the definitions given by 
AIChE, EJC or NSPE. 

I am surprised that a reputa- 
ble organization like General 
Dynamics Corp. would permit 
the title “Engineer” to be 
used so indiscriminately. Mr. 
Obrochta is qualified neither by 
education nor experience to use 
this title. 

If engineers are to acquire the 
professional status they so earn- 
estly seek, use of the term “en- 
gineer” should be zealously re- 
stricted to those persons so 
qualified by education and ex- 
perience. 

R. F. BURGHARDT 
New Canaan, Conn. 


Sir: 

Your recent article about 
“personnel engineering” has left 
me flabbergasted and somewhat 
irritated at the thought of yet 
another group of people bestow- 
ing upon themselves the title of 
“Engineer.” 

The duties of a “personnel en- 
gineer” as outlined in the article 
seem no different from those 
performed by any competent 
personnel man, except that he 
happens to deal mostly with 
technical people. Why must he 
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strive for a more imposing 
title? 

WILLIAM L. GROSS 
New York, N. Y. 


Sir: 

I wish to take exception to 
your use of the title “Personnel 
Engineer.” 

All the functions described in 
your article are those normally 
associated with any good per- 
sonnel department qualified to 
hire and handle technical people. 
None of the functions requires 
the type of specialized training 
which an engineer receives in 
one of our accredited engineer- 
ing colleges. 

Indiscriminatory use of the 
title “Engineer” does not help 
the profession gain the recogni- 
tion for which it has been striv- 
ing. 

DANIEL KAUFMAN 
Harshaw Chemical Co. 
Hastings-on-Hudson, N. Y. 


P One of the above letters accuses 
the personnel man of being a status 
seeker. The other two letters 
strongly imply that engineers also 
are status seekers. It must be a 
national disease.—ED. 


Process Energy Sources 
Sir: 

In my article on “Energy for 
Process Industries” (July 13, pp. 
131-142) there occurred an un- 
fortunate error which affected 
the entire worked-out example 
on p. 141. 

Herewith is a corrected ver- 
sion of this example. In order 
to eliminate the need for chang- 
ing any of the significant figures 
elsewhere in the article, I have 
arbitrarily assumed that natural 
gas is worth 80¢/1,000 cu. ft. 
instead of 70¢. 

HERBERT ARGINTAR 
James P. O’Donnell Engineers 
New York, N. Y. 


© Corrections were made on re- 
prints of the article. If you clipped 
and filed the original you might 
wish to clip and file the corrected 
portion below, representing six par- 
agraphs on p. 141.—Eb. 


Next, we estimate the LPG 
standby consumption. Approxi- 
mately 11 gal. of liquid propane 
equals 1,000 cu. ft. of natural 
gas. Hence, LPG equals 15.4 x 
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KATHABAR, SYSTEMS 


Give these 
advantages to 
specifying engineers: 


STERILE AIR 


Now you can design spaces 
to maintain air sterility 

as scientifically as 
temperature and humidity. 
Only Kathabar enables you 
to deliver air at 5 micro- 
organisms per 10 cu. ft. 

or less, continuously. 


PRECISE DESIGN 


Reduce dew point of air 

from 72 F to 46 F 

with 85 F water! 

No over-cool & re-heat costs. 
Kathabar lets refrigeration 
handle sensible cooling only 
(sensible, economical). 

Deliver consistent gr./lb. and DB 
for process, storage, testing 

in weatherability testing... 
powdered drugs and chemicals... 
rubber testing... plastics... 
bagging petrochemicals. 


SURFACE COMBUSTION CORPORATION 
2380 Dorr Street, Toledo 1, Ohio 


Send facts on Kathabar systems for following application: 





AROCLOR SYSTEMS 
DELIVER STEADY 


PROCESS HEAT TO 600°F 


and... 


PINPOINT 
HEAT CONTROL... 


to within 2° F. Indirect heating 
with Aroclor 1248 ends processing 
problems from local hot spots and 
overheating. Units range from small, 
portable electric types to large, gas- 
and oil-fired heaters generating up 
to 20,000,000 BTU’s per hour. 
Typical uses: cooking of alkyd 
resins, dyestuff synthesis and other 
chemical reactions, deep-fat frying 
and other food processing, drying 
ovens and molding equipment. 


ECONOMY! Unpressurized 


systems cost less to install and main- 
tain than pressurized systems. 
Forced circulation of liquid Aroclor 
requires no condensers, vaporizers, 
traps, heavy-walled jackets or com- 
plex feed mechanisms. Compact de- 
sign saves space. Heat from a single 
unit can be supplied for multiple 
uses at different temperatures. Total 
efficiency saves processing dollars. 


FIRE SAFETY! Even a 


blowtorch won’t ignite fire-safe 
Aroclor 1248. A heating system de- 
signed with Aroclor 1248 eliminates 
the hazard of the vaporized, flam- 
mable fluid or danger of direct flame 
processing. Operating in a closed 
system vented to the atmosphere, 
these heating systems also eliminate 
the threat of “‘live’’ steam or chemi- 
cal vapors escaping under pressure. 


46 firms now design or manufacture 

Aroclor heating systems and com- 

ponents. Write or use coupon for 

guide to seiecting the best system 
co —for your application 





M te Ch | Company 
Organic Chemicals Division 
Dept. IF-4, St. Louis 66, Mo. 


Please send information booklet on 
Aroclor 1248 heating systems and 


guide to heater selection. 


Name 
Company 


Address 


State 





Monsanto 


WHERE CREATIVE CHEMISTRY 
WORKS WONDERS FOR YOU 


Aroclor: Monsanto T.M., Reg. U.S. Pat. Off. 








PRO & CON... 


10° x 11/10*° = 169.4 gal./day. 
Allowing for thermal efficiency, 
standby requirement of LPG for 
annual outages is 169.4 x 4 x 6 
or 4,060 gal./yr. 

Storage costs for small tanks 
in this area are approximately 
$2/gal. If we use a tank having 
a gross capacity of 5,000 gal., we 
can obtain adequate storage for 
a full year’s standby operation. 
The total cost for this tank is 
$2 x 5,000 or $10,000. 

Unloading equipment, vapor- 
izer, diluting valve and tank wa- 
ter cooling will cost about 80% 
of storage cost. Hence, the other 
equipment will add $10,000 
0.80 or $8,000. Total installed 
cost of the standby equipment is 
$18,000. 

Propane at 11¢/gal. is equiv- 
alent to $1.21/1,000 cu. ft. of 
natural gas. Incremental cost of 
using standby LPG is ($1.21 — 
0.80) or $0.41/1,000 cu. ft. of 
gas. Total cost of using standby 
LPG during natural gas curtail- 
ment is 15.4 x 10° x $0.41/10* = 
$63 /day. 

Weather conditions at this lo- 
cation may cause six 4-day shut- 
downs per year. Cost of outage 
because of loss of profit, wages, 
etc. is $810/day. Hence, six out- 
ages of four days each cost 24 x 
$810 or $19,440. Thus, the LPG 
installation is worth approxi- 
mately $19,500 per year. 

Incremental cost of LPG fuel 
for a total of 24 days outage is 
$1,500 over natural gas. By us- 
ing the standby LPG, there is 
available $18,000 for amortiza- 
tion of standby facilities. Since 
these facilities cost $18,000, 
amortization will occur in ap- 
proximately one year. 


Serves as Trip Report 
sir: 

Your article on new cryogenic 
rocket fuels (Nov. 2, p. 69-74) is 
an excellent discussion of the 
Propellant Thermodynamics and 
Handling Conference which I at- 
tended in July. I combined your 
article with my trip report and 
the pictures I took from the 
slides, and had quite a complete 
report of my own. 

DAVID ROLLER 
Magna Products Ine. 
Santa Fe Springs, Calif. 
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* SHOWN ACTUAL SIZE 


#62 NEEDLE VALVE 


3000 Ib at 100°F 
600 Ib at 600° 

Sizes: %", %”, 

Yim, Yr, 1" 











qegeaeaai 


wall 


#66 PLUG GATE VALVE 


1200 Ib at 150°F 
600 Ib at 500°F 
Sizes: Ye", Ya", 

%", YQ" 














radically different ALOYCO Stainless Steel Valves eliminate 
leakage and galling common to ordinary fine control valves 


Introduced eight years ago, these two small Aloyco valves 
have proved themselves in many types of severe corrosive 
service as well as handling hard-to-hold fluids and high- 
pressure gases. 

The No. 62 Needle Valve (left) is particularly suitable for 
sensitive control of flow ...as in metering or sampling for 
process plant, laboratory or pilot plant use. 


The No. 66 Gate Valve has a vented, full-floating plug disc, 
which exerts no twisting action on the removable Teflon seat 
in closing. It is ideal for instrument lines, in small lines hand- 
ling viscous liquids, or where a low pressure drop is important. 

For more facts write to Alloy Steel Products Company, 1301 
West Elizabeth Avenue, Linden, New Jersey...the one manu- 


facturer specializing in Stainless Steel Valves exclusively. 
ea 


‘ . 
n~ Conrnosivt st 


ALLOY STEEL PRODUCTS COMPANY LINDEN,N.J. 


Boston New York Wilmington Atlanta Buffalo 


CHEMICAL ENGINEERING—December 14, 1959 


Pittsburgh 


Chicago St. Louis San Francisco Los Angeles 
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KEEP YOUR INSTRUMENT AIR 


LINES DESERT-DRY... Get Lectrodryer — it costs 


you less to pay more. When product quality hinges on the performance of | 


sensitive pneumatic instruments, it doesn’t pay to skimp on instrument 
protection. Lectrodryers give you proved drying ability, plus long-range 
dependability, and that’s why they cost somewhat more. They are designed 
generously; materials are of the best. Ask about the new Lectrodryer Budget 
Dryer. It’s built especially for instrument service, when small quantities 
of air are required. Other standard Lectrodryers are available for larger 
volumes. Contact Pittsburgh Lectrodryer Division, McGraw-Edison 
Company, 303 32nd Street, Pittsburgh 30, Pennsylvania. 
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Chemicals 


Acid Inhibitors are ideal for all 
types of specialized industrial clean- 
ing requirements. Data File & 
Selection Chart describing Rodine 
Inhibitors are offered. 

236 Amchem Products, Inc. 


Acrylate Monomers The proper- 
ties, polymerization, inhibition, 
storage, handling & shipment are 
covered in a bulletin “Celanese 
Acrylate Esters,” which is offered. 
93 *Celanese Cory:.. Chemical Div. 


Activated Carbon Booklet describes 
types and various applications of 
activated carbons in both liquid 
and vapor ae adsorption. Avail- 
able on request 

119 *Pittsburgh Coke & Chemical Co. 


Activated Carbons A complete line 
for every purpose; design & pre- 
fabricate complete purification, 
separation & recovery system to 
meet your needs. Bul. J-100. 

L209 *Barnebey-Cheney 


Alkyd Resins 6 p. bulletin 4 con- 
tains data for the alkyd formula- 
tor on the use of company’s poly- 
ether acid N-1 in alkyd resin 
formulation. Includes test data. 
22 S. C. Johnson & Son 


Benzoyl Chloride Data on this 
chemical is now available on re- 
quest. The complete story on ben- 
— groups is included with this 


136c *Hooker Chemical Corp. 


Benzyl Chloride has a character- 
istic pungent odor. It’s insoluble 
in water but dissolves readily in 
alcohol & ether. Specifications & 
typical data offered. 
136b *Hooker Chemical Corp. 


Calcined Aluminas grades: 
KC-1 and KC-2 are high- a ewrity, 
uniform quality aluminas, both 
available in coarse & fine particles. 
Technical brochure offered. 

217 *Kaiser Chemicals Div. 


* From advertisement, this issue 
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LITERATURE 
_EM, 





Chemicals The latest edition of 
the Reilly Chemical Index is just 
off the press. A copy of this valu- 
} ond index is available on request. 

Send for your copy. 
265 *Reilly Tar & ‘Chemical Corp. 


Chemicals Industrial solvents & 
monohydric alcohols discussed in 
new book now being sold. Pre- 
sents physical properties, azeo- 
tropic mixtures, etc. No. 1547. 

213-41  *U. S. Industrial Chemicals Co. 


Diphenolic Acid 3 p. bulletin 5 
describes a new water solution 
coating system based on DPA. 
Covers preparation, product char- 
acteristics, on enamel film. 
229A . C. Johnson & Son 


Diphenolic Acid 4 p. bulletin 3 
describes the polyether acids of 
DPA, suggests areas for research. 
Lists polyether acids available, 
drawings a structures. 
229B . ©. Johnson & Son 


Eyoxy Resin 20 p. bulletin K-2967, 
ar 159 Resorcinol Digly- 
cidyl Ether (RDGE),” introduces 
a new resorcinol-based resin which 
wide selection of curing conditions. 
229C Koppers Co. 


Ethanolamines New booklet on 
Alkanolamines & derivatives is 
available. Application information 
is combined with physical proper- 
ties specifications & shipping data. 

*Union Carbide Chem. Co. 


Filteraids Complete information 
on Nerofil for filtration and other 
uses is offered. Six product grades 
are available for your varying 


needs. 
230 *Great Lakes Carbon Corp. 


Fluorochemicals FC 175 has out- 
standing value in electronics, where 
it serves as a coolant & insulating 
fluid. It is nontoxic, non-flamm- 
able, etc. Information available. 

252-253 *Minnesota Mining & Mfg. Co. 

Fused Quartz for ultraviolet trans- 
mission application, laboratory 
ware & production equipment. Also 
development for special require- 
ments. Bulletin. 
24-25d *Engelhard Industries, Inc. 


* From advertisement, this issue 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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FAST, EASY 
MAINTENANCE 


Just one more important reason these 

AUROR © HORIZONTAL SPLIT CASE, 
DOUBLE SUCTION 

CENTRIFUGAL PUMPS 


give greater service 


Whether municipality or 
industry, you want a 
pump built for long, 
maintenance-free life. 
Equally important, when 
maintenance is needed, 
you want lines back in 
service fast! 

These Aurora Type OJ 
centrifugal pumps are 

ii “ties built for rugged service, 

Two Aurora Type “0” Centrifugal Pumps and can be quickly main- 

driven by 15HP, 1150 RPM motors are serving tained without disturb- 

25 cooing tomer pungs n the plant of ing’ suction or discharge 

Pennsylvania piping or pump-motor- 
base alignment. 

They are ideal for 
municipal or industrial 
water service for lime 
pressure build-up, boost- 
ing to pressure tanks or 
elevated tanks, cooling 
tower service, fuel trans- 
fer, fire pumps, marine 
service, circulating, boil- 
er feed service and many 
other general applica- 


Two Aurora Type “0’’ Condensation Water tions 
Pumps are installed in the Hillsborough County Se 
Courthouse, Tampa, Florida. Duty, 1400 GPM 


against 50° TON at 1750 RPM. For complete range and engineer- 


ing information, write for Bulletin 
105-8 


PUMP oivision 


THE NEW YORK AIR BRAKE caHFANiff) 
670 LOUCKS STREET ° AURORA, ILLINOIS 








NEROFIL 


A Family of Specially-Processed Carbon-Based 
Filteraids ... Meets the needs of 
modern industry! 


ae ee a es ee 


NEED? 


A FiILTERAID 

LOW IN IRON: 

A .1% Nerofil addition 

to a 50% caustic solution 

(at 212°F) agitated for 
30 minutes indicated the 
following solubility 


a) lron—neg. 
b) Silicon—é6 p. p. m. 
c) Aluminum—5 p. p.m. 


DEMAND? 


A FILTERAID LOW 
IN VANADIUM: 


Nerofil filtration of brine 
insures increased effi- 
ciency of mercury cell 
operations manufac- 
turing caustic and 
chlorine. 














WANT? 


A COMBUSTIBLE 
FILTERAID: 


Nerofil’s carbonaceous 
nature enables the user to 
burn the filtercake—thereby 
making possible the recovery 

of metal values and/or 
facilitating cake disposal. 
Nerofil has ao fuel value of 
13,000 B. T. U. per Ib. 


MUST HAVE? 


A READILY 
AVAILABLE SOURCE: 


Nerofil is manufactured in 
the strategic Chicago area 
insuring rapid delivery 
when needed. Six product 

grades are available for 
your varying needs. 


NEROFIL is produced and sold by the Great 
Lakes Carbon Corp. whose Dicalite Dept. 
long has been a leader in the filtration 
industry. Our experienced sales engineers 
will be happy to help you in evaluating the 
potential for NEROFIL filtration at your 
plant. More detailed information regard- 
ing NEROFIL filtration and product grades 
can be obtained by filling out the coupon. 


NERO PRODUCTS DEPT., 
Great Lakes Carbon Corporation 


333 No. Michigan Ave., Chicago 1, Ill. 
Yes, I’d like information on Nerofil for 


Filtration {|_|} Other Use 


Position 





Company 





Address 
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LITERATURE .. . 


Gasoline Additive 22 p. bulletin 
on new Centrol S-41-K describes it 
as the economical gasoline addi- 
tive designed for carburetor de- 
tergency, icing protection. 

A Central Soya Co. 


Hydrogen Peroxide The new Sol- 
Service Bulletin No. 19, “Hydrogen 
Peroxide” is now available on re- 
quest. Send today for your 


copy. 
101 *Allied Chemical, Solvay Process 


Indicators The Minoxo Indicator 
& super-sensitive Deoxo Indicator 
for detection & measurement of 
oxygen or hydrogen impurities in 
other gases. Literature. 
24-25b *Engelhard Industries, Inc. 


Inorganic Polymer Researchers 
report development of a new poly- 
mer containing only zinc, chlorine 
& ammonia ... appears to have 
limited elastomeric properties. 

213-4c *U. S. Industrial Chemicals Co. 


Lubrication Grease Rykon grease 
is heat stable & mechanically sta- 
ble. Resistant to water washing & 
oxidation. Excellent rust preven- 
tive properties. Facts. 

189 *Standard Oil Co. (Indiana) 


Multi-Service Grease Mobilplex 
EP has outstanding oxidation re- 
sistance as well as excellent struc- 
tural & storage stability. Full de- 
tails on request. 

*Mobil Oil Co. 


132-133 

Muriatic Acid White Grade and 
Commerical Grade are delivered in 
rubber lined tank cars. Both are 
available in three strengths: 18, 
20 & 22 degrees Baume. Data. 
136d *Hooker Chemical Corp. 


Organosodium Compounds Copies 
of papers entitled “Reactions of 
Disodiooctadienes” and “Reactions 
of Sodium with Epoxides” are 
available on request. 

213-214d *U. S. Industrial Chemicals Co. 


Phosphates for soaps, synthetic 
detergents. alkaline cleaners . : 
in oil well drilling . .. in textile 
processing ... as deflocculating & 
dispersing agents, etc. Information. 

75 *Allied Chem., General Chem. Div. 


Platinum Catalysts in the pro- 
duction of high-purity chemicals. 
vitamins & biotics. Brochure. “The 
Role of the Platinum Group Metals 
as Catalysts” offered. 
24-25a *Engelhard Industries, Inc. 


Polyethylene New increase in pro- 
duction capacity of PETROTHENE 
polyethylene resins to 300 million 
pounds per year. Expected to be 
complete by mid 1960. 

213-4b *U. S. Industrial Chemicals Co. 


Sodium Chlorate now in new drum 
comes in 100 and 400-lb. net 
weights. Data for your files on 
sodium chlorate is available on 
request. 
136a *Hooker Chemical Corp. 


Sodium Handling Brochure “Han- 
dling Metallic Sodium on a Plant 
Scale” is offered. New edition con- 
tains information including pro- 
cedures for handling sodium, etc. 

213-40 *U. S. Industrial Chemicals Co. 


Sodium Hydride The new 20-page 
brochure “Sodium Hydride Dis- 
persed In Oil,” a manual covering 
properties, reactions, handling & 
safety is available. 

95 *Metal Hydrides Inc. 


* From advertisement, this issue 
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READER SERVICE... 


EDITORIAL REPRINTS 











CE editorial reprints are now easy to get. Here’s 


a listing of what’s available. Now you can order—while they last— 


whatever you need to make your personal files more valuable. 





ORDER NOW:* 


Use Reader Service Card for fast service. For 
each reprint you want just circle its number on 
the card. Fill in the blanks on the front, mail. 
Send no money, we will bill you later. 





¢ Unit Operations 


Binary Distillation—Theory, equipment (75¢) 
Compressible Fluids—How to handle ($1) 
Crystallization—For purification (50¢) 

Drying—Methods, equipment, design, costs (75¢) 
Entrainment Separation—Equipment & Performance (75¢) 
Foams—How to use and how to control foams (50¢) 

Gas Purification—Today’s processes ($1) 

High Temperature Technology—vMaterials, processes (50¢) 
lon Exchange—Achronicle of remarkable advances (75¢) 
Liquid-Gas Contacting—A practical operation study (75¢) 
Process Contro!— Up-to-date instrumentation report ($1). . 
Size Reduction—Maijor pieces of equipment (50¢) 

Solids Concentration—Survey of techniques (50¢) 
Solids-Gas Contacting—Integrated background (50¢).... 
Solids-Liquid Separation—Basic know-how ($1) 


¢ Equipment 


Computers—Digital & analog (50¢) 

Control Valves—How to select yours (75¢) 

Conveyors & Elevators—Solving bulk moving (50¢) 

Heat Exchange Design—Timely shortcuts (75¢) 

Heat Exchanger Calculations— | 2-part series ($1) 
Instruments—’’Hardware”’ section of Report 95 (50¢)... 
Mechanical Seals—How to select and use them (50¢)... 
Piping—Roundup of process pipe, valves, fittings (75¢). . 
Pumps—How to pick the one you need for your job (50¢) 
Pump Seals—How to select the best (50¢) 

Solids Feeders— How to lick feeding troubles (50¢) 


¢ Materials of Construction 


Corrosion—Refresher on cause & cure ($1) 

High-Temperature Materials—I!norganic, nonmetallic (75¢) 120 
Metals for High Temperatures—| 8th Biennial report ($1) 129 
Nonmetallic Inorganics—For severe conditions (50¢).... 125 
Plastic Pipe—How and when to use (75¢) 135 


® Processes 


Biochemicals Processing—The total picture (50¢) 
Bio-oxidation—Theory, design, practice (50¢) 

Chemicals From Petroleum—Available processes ($1).... 
Extractive Metallurgy—Via chemical engineering (50¢). . 
Extremely Low Temperatures—Production and uses (50¢) 
Fermentation—|ts chemical technology (50¢) 
Manufactured Gas—To supplement natural gas (50¢)... 
Moving Bed Processes—Application plus theory (75¢)... 
Odor Control—How to be a good neighbor (50¢) 

Process Energy—Make or buy? (50¢) 


¢ Costs and Other Timely Topics 


Air Pollution—How to cope with problems (50¢) 

Cost Control Systems—How to build your own (50¢) 
Flowsheets—How to speed communications (50¢) 

Flow File—50 formulas (50¢) 

Inflation—How to predict the shrinking dollar (50¢)..... 
Liquefied Compressed Gases—How to handle (50¢) 
Modernization—Plan ‘59 for profits (75¢) 

Nuclear Industry—The role of chemical engineers (50¢). . 
Nuclear Wastes—Treatment and Disposal (50¢) 
Operation & Maintenance-—The impact of trends ($1).... 
Patent Fundamentals—Timely review (50¢) 

Pilot Plants—All the aspects of scale-up ($1) 

Processes & Technology—Eighth Inventory 1958 (50¢).. 
Rockets & Missiles—Airborne reactor problems (75¢).... 
Safe Handling of ‘’Reactive’’ Chemicals (50¢) 
Speculative Process Design——Pilot plant bypass (50¢).... 
Statistics—How to use data effectively (75¢) 

10 Top Chemicals—Current trends (50¢) 

Water Pollution Control—To cope with problems (50¢). 





New and Popular Series . . . 
Estimating Engineering Properties. By 
Wallace R. Gambill. 

Thermal Conductivity (50¢). 94 


Max Leva. 


CE Refreshe 
Viscosity (75¢) — : 
Critical Properties (75¢) 


Your Design Reference File. By Ralph 


Cushing 
Parts I-V (75¢) 
Parts VI-IX (75¢) 


Homogenous 





Flow Through Packing and Beds. By 


Packed Towers (50¢) 
Fixed and Moving Beds (50¢) 107 
Fluidized Systems (50¢).... 


Thermodynamic Principles (50¢) 42 
Compression & Expansion (50¢) 45 
Chemical Equilibrium (50¢) ... 49 
Kinetics 
Catalytic Kinetics (50¢) 61 
Interpreting Kinetics (50¢)... 66 


Simple Reactor Design (50¢).. 
Complex Reactor Design (50¢) 
Catalytic Reactor Design (50¢). 
Reactor Design Problems (50¢) 
Physical Equilibrium | (50¢).. . 
Physical Equilibrium I! (50¢) 
Fluid Flow Equations (50¢).. 
Fundamental Math (75¢). 
Mass Transfer Operations ($1 


108 


Unit Operations Refresher 
Fluid Flow (50¢) 
Sedimentation Theory (50¢) 


(50¢).. 57 








* Don’t forget to ask for your copy of this issue’s free reprint feature (p. 180). 
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LITERATURE ... 


Manual covers all phases 
of the handling, storage & use of 
Sulphur, both solid & molten, plus 
useful information on sampling, 
analyzing, & broad properties. 
125 *Texas Gulf Sulphur Co. 


Tridecyl Alcohol is the basic in- 
gredient of ditridecyl phthalate, a 
new high performance plasticizer. 
Further information about Tri- 
decyl Alcohol in Technical Bul. 
105 *Enjay Company, Inc. 


Zirconium Sheet...... Expanded type 
gives resistance against strong or 
hot phosphoric, hydrochloric, sul- 
furic acid solutions. Information 
No. 1542. 

213-4g *U. S. Industrial Chemicals Co. 


Construction Material 


Alloys Full information on cor- 
rosion-resistant alloys, their prop- 
erties, forms, the corrosives they 
will resist, contained in a 104-page 
book. 

195 *Haynes Stellite Co. 


Aluminized Steel provides low 
cost resistance to atmospheric cor- 
rosion. Complete information on the 
properties & applications of Alum- 
inized Steel Type 2 
52 *Armco Steel Corp. 


Aluminum Conduit is easy to cut, 
NEW M-D GEARED bend & thread, corrosion resistant, 

non-sparking, color coded, non- 
magnetic & is approved by Under- 


P.T.O. BLOWERS... sg ayTier's Laboratories Tne. Facts, 


NO BELTS-NO PULLEYS Casting Alloy... HOM" is a special 
duce castings that meet high tem- 
perature requirements. Additional 


for tractor mounted conveyor systems te Sasi bg 
242 *The Duraloy Co. 


Castings, Corrosion Resistant 
letter giving detailed information 
—, hereon gyno sou and 
oe metallurgical researc acilities is 
Now a compact, 3-lobe M-D blower fits inside eet as gana 
tractor frame... weighs only 165 lbs. Geared- 202 *Waukesha Foundry Co. 


in-head blower (2 to 1 or 2! to 1 ratios) con- Ceramic Catalyst Carriers avail- 
> able in a wide range of types. Poros- 
nects directly to truck P.T.O.—no belts or ity from 10% to 50%. Surface area 


pulleys—develops 15 PSIG continuous air oe than 1 to 70 m 2/gram. 


flow or up to 18 PSIG in surges. 117 *Norton Company 


Coating Duracor combines ex- 


. treme chemical resistance & high 
M-D blowers operate at wider pressure and strength with Hight weieht. heat a& 


speed ranges than any other rotary positive flame resistance. Visual standards 
& industry svecifications offered. 


blower. Capacities of 22 production models 260 *The Ceilcotte Co., Inc. 
range from 50 to 4,000 CFM, pressures to 15 New bulletin on 

. - ae ‘and pive made of Hastelloy 
PSIG single, 70 PSIG multi-stage. B and C outlines applications of 
these corrosion-resistant alloys and 


describes their properties. 
Carpenter Steel Co. 








Equipment fabricated of tantalum, 
columbium, molybdenum,  tung- 
sten, zirconium & titanium. Sam- 

For full information write “as ples of metals for testing are avail- 

able on request. 


M-D BLOWERS, INC, in 6 *Fansteel Metallurgical Corp. 


RACINE, WISCONSIN i Fabricating facilities include 
, large car bottom-heating & stress- 


relieving furnaces, heavy plate 
one — etc. Booklet des- 
cribes facilities & services. 

A sussiviany OF (AC) MIEHLE-GOSS.DEXTER, INC. " 18-19 *Amer. Bridge Div. of U. S. Steel 
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Crushing and 
Grinding 


ry 


Motors and 
Control 
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ONE man can provide 
all this “teamed” equipment 


He’s your Aliis-Chalmers representative. One inquiry to him and 
much of the equipment for any process expansion or modernization 
is available. 


Time and money-saving advantages of this single source are ob- 
vious. Further, you’re assured of “teamed” equipment, engineered by 
A-C chemical industry specialists. And, once installed, this equip- 
ment continues to be backed by outstanding field service. 

ASK “THE MAN” about the tremendous scope of A-C equipment 
for petro-chemicals ...equipment that’s built for the finest quality 
control. Or write Allis-Chalmers, Milwaukee 1, Wisconsin. 


Products for Petro-Chemicals: Electrical Generation, 
Distribution and Utilization Equipment; Pumps (rotary 
vacuum and centrifugal); Compressors; Mechanical Power 
Transmission Equipment; Processing Machinery (mills, 
kilns, screens, etc.); Water Conditioning Systems, plus 
Materials Handling Equipment. 


ALLIS-CHALMERS 






i Materials 
Handling 








AMCHEM PRODUCTS, INC., AMBLER 49, PA. 


Please send me “Data File’’ and Selection Chart describing uses of 


Rodine Inhibitors for Industrial cleaning. 


COPAY... cccccsese 


ADDRESS...... 


CLIP THIS COUPON... 


for SELECTION CHART on 
Rodine Acid 
Inhibitors 


for INDUSTRIAL 2" 
CLEANING! *W. 


Now—available for the first time—a handy selection guide to 
let you easily determine the proper class of inhibitors to use 
for various metals and cleaning media! 

Rodine Acid Inhibitors are ideal for all types of specialized 
industrial cleaning requirements. Rodine effectively inhibits 
acid solvents used to dissolve deposits in industrial equipment, 
tanks, and piping systems. Find out how Rodine can protect 
your investment in costly equipment by eliminating acid erosion. 


Get all the facts... TODAY! <@mCHEm 


RODINE 


another chemical development of Amchem Products, Inc. 
(Formerly American Chemical Paint Co.) 


AMBLER 49, PA. « Detroit, Mich. * St. Joseph, Mo. « Niles, Calif. * Windsor, Ont. 
Amchem and Rodine are registered trademarks of Amchem Products, Inc. 





LITERATURE... 


Fabrication The illustrated Weld- 
ment Bulletin 7001 gives you an 
excellent idea of the vast fabri- 
cating facilities that are available. 
Send for your copy. 

126 *Baldwin-Lima-Hamilton 


Illustrated brochure de- 
scribes solid & clad base metals, 
solid & clad precious metals, ther- 
mostat metals, electrical contacts, 
& industrial metals. 
236A Metals & Controls Div. 


Pall Rings in plastic offer ad- 
vantages of low pressure drop & 
high capacity at less than one- 
fourth the weight. Four sizes: %”, 
1”, 1%" & 2”. 

68 *U. S. Stoneware 


Plastic Products Complete line 
includes sheets, rods, tubes, tape, 
thin-wall tubing (available with 
ermanent color. striping) and 
ondable “Teflon.” 

202 *Raybestos-Manhattan, Inc. 


Protective Coatings for steel tank 
linings, concrete tank lining, tank 
cars, concrete floors, etc. Booklet 
describes protective coatings & 
other Plastic products. 

L251 *Wisconsin Protective Coating Co. 


Rubber & Plastic Tank Linings 
for alkalies, acids, bleaches, salts. 
Faultless seams, indestructible 
bond, shock and age-resistant. Bul. 
CE-53. 
210b *American Hard Rubber Co. 


Stainless Steel Wide selection of 
plates, sheets, bars and angles, 
rings and discs, heads, pipe and 
tubing are part of the large stock 
available for shipment. 

150 *Joseph T. Ryerson & Son, Inc. 


Titanium the light, strong, cor- 
rosion-resisting metal which is the 
answer to difficult corrosion prob- 
lems. Information on_ titanium 
in new profitable applications. 

87 *Union Carbide Metals Co. 


Vitreous Silica Vitreosil for ther- 
mal shock resistance, for guarding 
purity of your compounds, for out- 
Standing electrical properties, etc. 
Bulletins. 

R251 *Thermal American Fused Quartz 


Wire Cloth from any metal or 
alloy including titanium. In nine 
basic weaves, from finest to 
coarsest mesh. Fill your most di- 
versified bulk wire cloth needs. 
141 *The Cambridge Wire Cloth Co. 


Wire Cloth for filtering, sizing, 
Straining, testing. Hundreds of 
meshes, weaves and metals to fit 
your specific need. Information 
in Bulletin FC. 

206 *Newark Wire Cloth Co. 


Electrical & Mechanical 


Couplings Para-flex flexible cush- 
ion couplings are available from 
factory stock in capacities up to 
2000 hp at 10 rpm. Requires no lub- 
rication, no periodic inspection. 
200 *Dodge Manufacturing Corp. 


Ajusto-Spede drive is the 
answer to precise operating speeds 
for machine tools, process machin- 
ery, test equipment, windups, etc. 
Bulletins 2750 & 2800. 

118 *The Louis Allis Co. 
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Roller-type 
Granulating Mill 


a 


Vibrating Screen 


~. 
=» 


CONVERT FINES 


to high-quality granules with 
a complete processing circuit 


The Allis-Chalmers compacting process can turn 80 to 90% of 
your present waste fines into salable granules . : . often of higher 
quality than the granules produced in your original process. 
For example: Tests on products reconstituted by the Allis- 
Chalmers system have shown compacted granules to have better 
controlled solubility, more uniform particle size, better “eye- 
appeal” and freer flow. 

Here’s how fines are recovered: Waste or fine salts from the 
original process are fed into a compacting mill. The mill me- 
chanically densifies the fines into flakes. Flakes are then granu- 
lated by a roller mill—separated and sized by a vibrating screen. 

For more information, get Bulletin 07B8836 from your A-C 


representative or write Allis-Chalmers, Industrial Equipment 
Division, Milwaukee 1, Wisconsin. 


ALLIS: CHALMERS A-1191-€ 








GUIDING FROM 
SINGLE MEMBER FOR 
TRUE ALIGNMENT 


EXCLUSIVE 
‘“PROTECTO-SEAL”’ 
BELLOWS PROTECTOR 
FOR LONGEST 
BELLOWS LIFE 


EASY-TO-MAINTAIN 
FLOATING DISC FOR 
MAXIMUM TIGHTNESS 


WHERE THERE’S 
NO COMPROMISE 
WITH SAFETY. 


you need the absolute reliability of 
Crosby Bellows -Relief Valves 


Maximum protection against corrosion or fouling of working, 
parts and variable back pressure surges. 
ovtk THe 
CROSBY VALVE & GAGE COMPANY 
THE ASHTON VALVE COMPANY 


tetteteesesseserseesereees ERD YY. 
Factory: Wrentham, Mass. 
Offices: Boston * New York * Chicago ASH 
Los Angeles * Dallas * London * Paris 


Sole European Affiliates 
CROSBY VALVE & ENGINEERING CO., LTD, 
Wembley, England 
S.A. J. COCARD, Lille, Nord, France 














LITERATURE... 


Gearmotors...... in a wide variety of 
sizes in single, double, triple or 
quadruple reductions, horizontal or 
vertical foot or flange mountings. 
Bul. MU-227. 
130 *Wagner Electric Corp. 


Mechanical Seals Chemiseal in 
standard sizes to fit all pump shafts 
from 7%” to 24%”; special sizes also 
available. Complete details in Cata- 
log AD-164. 

218 “The Garlock Packing Co. 


Mills, 3-Roll give you fast con- 
sistent production at the exact 
fineness of grind you desire. Sizes 
to meet your batch requirements 
exactly. Bul. 158. 
219a *The J. H. Day Co. 


Motor Control Centers Bulletin 
SM-244 gives detailed information 
on all the “plus” advantages you 
get when you specify these motor 
control centers. 

*Square D Company 


Motoreducers available in  hori- 
zontal, vertical & right angle types. 
Units are available up to 75 hp; 
output speeds from 780 rpm down 
to 1.2 rpm. Bul. 3100. 

179 *The Falk Corp. 


Motors...... Complete information on 
Synchronous Motors and their ap- 
plication is available. Also issue 
of Synchronizer titled “The ABC 
of Synchronous Motors.” 

123. *Electric Machinery Mfg. Co. 


Motors...... SEALEDPOWER 6 totally- 
enclosed fan-cooled motors in- 
clude explosion-proof designs in 
all ratings up to 300 hp. Newest 
data given in Bulletin PB 6000.2 
44-45 *Elliott Co. 


Motors. Life-Line “A” motors 
feature fool-proof sealing against 
corrosion, long life and low main- 
tenance. Complete facts about 
these motors. Available on reauest. 
38-39 “Westinghouse Electric Corp. 


Planetary Gears...... may be used for 
all kinds of drives such as gas tur- 
bines, steam turbines, diesel en- 
gines, etc. Bulletin 2400 contains 
complete information. 

12-13 *De Laval Steam Turbine Co. 


Rectifiers....... Semi-conductor  recti- 
fiers such as germanium, silicon & 
selenium, as wall as mercury arc 
rectifier units of the pumped or 
sealed type. Complete information. 
239 *Allis-Chalmers 


Rectifiers, Silicon offer low first 
cost, ease of installation, no costly 
outages, etc. Full information on 
silicon rectifiers for electrochemical 
applications. 

20-21 *Westinghouse Electric Corp. 


Speed Variators Power trans- 
mitted from input to output shaft 
through alloy steel driving balls 
which aré in pressure contact with 
discs attached to the 2 shafts. Bul. 
55 *Cleveland Worm & Gear Co. 


Thermocopules....... for just about 
every possible application. Large or 
small thermocouples for low or 
extremely high temperatures. De- 
tails in Bulletin EDS 47-E. 

204 *“Thermo Electric Co., Inc. 


Turbines, Solid-Wheel for mechan- 
ical drives. Capacities from 5 to 
2,000 hp., speeds up to 10,000 rpm. 
Vertical turbines built in_ sizes 
from 5 to 300 hp. Bul. S116. 

66 *The Terry Steam Turbine Co. 
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Enclosed sealed tube Mercury Arc Rectifier : es || ; & 








Semi-conductor 
Rectifier 


Allis-Chalmers takes the 
confusion out of 
power conversion 


Available to 
Electrochemical 
Industries 


There’s only one type rectifier that’s right for your electrochemical application. Use the 
above chart as a guide. It shows the approximate direct current and voltage ratings 
that best fit the various types of rectifiers. After checking the chart, check with Allis- 
Chalmers. Thirty years’ experience in developing, building and applying rectifiers 
equips A-C to analyze your needs and make a pinpoint recommendation. 


Allis-Chalmers makes all static types 

Allis-Chalmers builds semi-conductor rectifiers such as germanium, silicon, and sele- 
nium, as well as mercury arc rectifier units of the pumped or sealed type in open or 
enclosed construction. Because Allis-Chalmers can supply this wide variety of power 
rectifiers, our recommendation is always completely unbiased — never influenced 
by commercial expediency, For complete information, call your A-C man or write 
Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wisconsin. In Canada, 
write Allis-Chalmers Ltd., Box 37, Montreal, Quebec. 





FORGED son FITTINGS 


S 


MK PORTER 
. COMPA 
FORGE NY, | 
WS mimes avon 


MOMRLLL New masey 


FORGED for long life 
PACKAGED for convenience 


The “Forged” in W-S Forged Fittings means dependability under the 
toughest piping-job conditions. ‘‘Forged”’ gives you the added resist- 
ance to pressure, heat, corrosion, shock and vibration needed to make 
your installations long-lived and safe. And W-S Fittings are easily 
installed, with tight fits and perfect alignment... thanks to W-S 
precision machining methods and quality forging techniques. 
Packaging, too, is a W-S brand advantage. Virtually any ‘‘mix’’ of 
fitting types and sizes can be packed in a convenient W-S Case or 
Half-case ... each type and size in its own carton. 

Specify W-S on your next order. For specifications and Distributor 
locations, write Forge and Fittings Division, H. K. Porter Company, 
Inc., Box 95, Roselle, New Jersey. 


FORGE AND FITTINGS DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products -THERMOID DIVISION; Electrical Equipment — 
DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Specialty Alloys —RIVERSIDE-ALLOY METAL 
DIVISION; Refractories REFRACTORIES DIVISION; Electric Furnace Steel —CONNORS STEEL DIVISION, VULCAN- 
KIDD STEEL DIVISION ; Fabricated Products — DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE 
ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S. A.; and in Canada, Refractories, 
“Disston” Tools, “Federal” Wires and Cables, “Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD. 





LITERATURE... 


Handling & Packaging 


Payloader Model H-25 offers com- 
bination of 2,500 lb. carry ca- 
pacity, only 6 ft. turning radius, 
power-shift transmission, power- 
steering, etc. Data. 

*The Frank G. Hough Co. 


Weighing Instrument forms a low 
maintenance system to control pro- 
cessing or materials handling by 
weight. Literature on its applica- 
tion to filling, batching, etc. 

222 *Thayer Scale Corp. 


Weighing Systems Automatic 
measurement and control of bulk 
materials through unitized weigh- 
ing systems of pre-engineered com- 
oes is subject of new bulletin. 

40A Weighing & Control 


Heating & Cooling 


Boilers, Packaged Complete in- 
formation on packaged boilers (15 
to 600 HP) and how they fit into 
your expansion or _ replacement 
plans are available on request. 

223 *Cleaver-Brooks 


Dielectric Heaters Loadmaster 
control permits maximum loading. 
Continuous full capacity operation 
assured. Additional information on 


request. 
241 *Allis-Chalmers 


Heat Exchanger Equipment 
working pressures as high as 10,- 
000 psi. Bulletin 827 outlines the 
industrial heat exchangers that are 


available. 
*The Vilter Mfg. Co. 


Heat Exchangers, Liquid/Gas 
any application, alloy or 
Operating pressure: 1500 p.s.i. 
ditional information available: on 
request. 
138 *The Marlo Coil Co. 


Heating Systems Aroclor systems 
deliver steady process heat. In- 
formation booklet on Aroclor 1248 
heating systems and_ guide to 
heater selection offered. 

226 *Monsanto Chemical Co. 


Plate Heat Exchanger unit re- 
quires only 12,600 lbs. per hour of 
60 F. water & maintains a tempera- 
ture differential of 10 F. Additional 
information on request. 
28-29a *De Laval Separator Co. 


Induction Heater just introduced 
operates at 120 mc, believed to be 
highest frequency ever obtained 
on commercial machine. Rapidly 
heats highly resistive conductors. 

213-4m *U. S. Industrial Chemicals Co. 


Steam Jet Ejectors available from 
1 to 7 stages—a few inches of vac- 
uum down to one micron of abso- 
lute pressure—evacuating small or 
large loads. Bul. No. 70A. 

77 *Graham Mfg. Co., Inc. 


Steam Traps A 48-pg. book tells 
how to correctly size, install & 
maintain steam traps for any pres- 
sure, temperature or any load. Also 
Catalog K for data. 

135 *Armstrong Machine Works 
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Loadmaster control permits 
maximum loading 





Typical 
Applications 


® Twist-setting rayon cord 

® Heating plastic preforms 

® Setting glue joints 

® Jelling rubber 

® Heating inert powders 

® Preheating molding 
powders 


® Rayon drying 





Continuous full capacity 
operation assured with 
Allis-Chalmers dielectric heater 


Set the Loadmaster control at a predetermined maximum and 
minimum load. An automatic circuit stops the conveyor belt 
when the maximum load is reached. As the material in the 
oven dries, the belt will start again at the minimum, 

Loadmaster control and the resulting full capacity opera- 
tion is just one of the many features of the Allis-Chalmers 
dielectric heater. Eye-level, “grouped” controls facilitate a 
quick appraisal of operating conditions. Protective interlock 
assures complete safety. Oscillators and rectifiers are built to 
last 5000 hours or more. Heavy duty plate transformers pro- 
vide large reserve capacity. Most important, Allis-Chalmers 
extensive engineering and research facilities assure proper 
application and installation. 

Call your nearby A-C man for details or write Allis- 
Chalmers, Industrial Equipment Division, Milwaukee 1, Wis. 
In Canada, write Canadian Allis-Chalmers Ltd., Box 37, 
Montreal, Quebec, 


A-1001-€ 





HOW TO BEAT THE HEAT 


for strong high alloy 
requirements in the 
1,800° to 2,300° F range! 


DURALOY 


*Covered by U.S. Patents 


casting alloy 


Duraloy “HOM” isa special high nickel 
alloy developed to produce castings 
that meet high temperature 
requirements, especially when castings 
are subject to oxidizing atmospheres. 
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CURVES SHOWING HIGH TEMPERATURE CURVES SHOWING CREEP STRESS FOR CURVE SHOWING STRESS 
SHORT.TIME TENSILE STRENGTH CREEP RATE OF 1% IN 10.000 HOURS AND TO RUPTURE AT 100 HOURS 
OF OURALOY-HOM RECOMMENDED DESIGN STRESS FOR OURALOY-HOM 
FOR DURALOY-HOM 


Castings of DURALOY “HOM” are now 
being produced by our three methods: 
static, centrifugal and shell molded. 
Write today for additional information 
on this versatile new alloy. 


Ww 


OFFICE AND PLANT: Scottdale, Pa. 


EASTERN OFFICE: 12 East 41st Street, New York 17, W. Y. 
ATLANTA OFFICE: 76—4th Street, N.W. 

CHICAGO OFFICE: 332 South Michigan Avenue 

DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 





LITERATURE... 


Instruments & Controls 


Annunciators Illustrated catalog 
presents information on the opera- 
tion and application of annuncia- 
tor systems for various industries. 
Copy on request. 
242A Scam Instrument Corp. 


Control Element A 29-page book- 
let describing the origin & opera- 
tion of the snap-acting disc type 
thermal element called the Spencer 
Disc is now available. 
242B Metals & Controls Div. 


Controls New recording pneuma- 
tic temperature control, model 
RVA is available in ranges from 30 
to 1100 F. Recording, indicating & 
non-indicating models. Details. 
60 *The Partlow Corp. 


Data Processing Equipment 
cation describes L & N line of data 
processing equipment, including 
digital processing, and analog and 
digital computing systems. 
242C Leeds & Northrup Co. 


Electric Recorders Bulletin GEA— 
6933 provides buying information 
on complete line of recording in- 
struments. Dimensions, chart 
speeds, features and accessories. 
242D General Electric 


Electronic Computer The Royal 
Precition LGP-30 operates in many 
process industry applications. No 
site preparation is necessary. Com- 
plete information on request. 

191 *Royal McBee Corp. 


Complete details on the 
Liquidometer Gauge. Indicates the 
exact level at all times . . . shows 
it at a glance. Guage operation 
is completely automatic. 

212 *The Liquidometer Corp. 


Indicator Level-Tel 154 is a pre- 
cise, continuous reading level in- 
dicating system consisting of a 
probe detector, transmitter, & in- 
dicator. Bul. RF-5915. 

53 *Robertshaw-Fulton Controls 


Indicator The new 90K _ series 
pneumatic Dial Indicator features 
color coded target-type pointers 
against full 10” scale for easy read- 
ing. Details in Catalog 98347. 
115 *Taylor Instrument Co. 


Instrument New attachment for 
two-pan analytical balances is 
covered in item No. 1546. Accessory 
has own electrical damping con- 


trol. 
213-4k *U. S. Industrial Chemicals Co. 


Instrumentation A complete line 
of instruments; full-size, miniature, 
electronic and pneumatic types for 
measurement, recording, automa- 
tic control and telemetering. 

149 *The Bristol Company 


Magnetic Flow Meter has no flow 
restrictions of any type .. . nothing 
to plug up. Full details on the 
high-accuracy, low maintenance of 
Meter contained in Bul. 20-14. 
16-17 *The Foxboro Co. 


Recorder-Controller unit con- 
tinuously & simutaneously records 
4 variables on the same chart. 
Clear, easy-to-read records for con- 
tinual analysis & control. 
264 *Bailey Meter Co. 
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Rotary Dryer 


Air-Quenching Cooler 


ALLIS-CHALMERS 





Ribbon-Flight Dryer 


Integrated heat-transfer systems 
from Allis-Chalmers cut costs 


At Allis-Chalmers, building a heat-transfer 
system is not just a matter of picking com- 
ponents and hooking them together. 

A-C relates the flow variables of each 
component to the characteristics needed 
for the whole process. 

Typical of the research and testing facil- 
ities which make this thorough analysis 
possible is the new A-C pilot plant which 
includes a complete Grate-Kiln system. 


A-1190-€ 


Components, processes and techniques 
may be studied carefully under actual 
operating conditions. The results from 
these tests help A-C bring you the latest 
scientific advances in pyro-processing in 
each system you buy. 

For more information, talk with your 
A-C representative. Or write for Bulletin 
25C6177, to Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wis. 











Mydraulic Division BELLI Ts 


With Allis- Chalmers 
Valves 


BALL VALVES 
BUTTERFLY VALVES 
ROTOVALVES 


Here’s a new wafer valve—with Allis-Chalmers full-bodied design— 
that incorporates many of the highly-desirable features of two- 
flanged butterfly valves. 


Rugged Construction—A-C full-bodied design affords full protec- 
tion; there is no chance of cracking around bolt holes. Vanes are 
pinned to stainless or monel shafts with high-tensile pins. Over- 
sized outboard roller bearings and retaining plates are used. Rugged 
standard mounting brackets provide maximum support for any 
operator in any position. 

Flexibility— Valves can be provided in a wide variety of alloys to 
handle all types of fluids and semi-solids over a wide temperature 
and pressure range. They may be equipped with almost any operator, 
which may be mounted in several positions on standard A-C bracket 
assemblies. 


Through Rubber Seats—Full rubber seats on A-C Wafer Valves 
afford maximum body protection and positive, bubble-tight shutoff. 
Standard seats are of natural gum rubber, neoprene or hycar. Other 
materials are available on request. 

Size Range— Full-bodied A-C Wafer Valves are available in stand- 
ard sizes from 3 to 36 inches in both 1254 and 150# A.S.A. series, 
rated as shutoff pressure of 50# and 125#. 

For information on the complete line of Rotovalves, and butterfly, 
ball and wafer valves, contact your nearest A-C valve representative 
or write Allis-Chalmers, Hydraulic Division, York, Penna. p 


RESEARCH DESIGN 


Rotovalves « Ball Valves « Butterfly Valves ¢ Free-Discharge Valves 





Hydraulic Turbines & Accessories « Pumps e Liquid Heaters 


ENGINEERING FABRICATION 


ALLIS-CHALMERS 





LITERATURE... 


Scientific & Test Instruments 
Catalog gives information on cali- 
bration instruments, data handling 
systems, magnetic tape instrumen- 
tation, oscillographs, etc. 

Minneapolis-Honeywell 


Viscometran Viscosity can be con- 
tinuously process controlled with 
the Viscometran. Complete infor- 
mation on how it can provide “in 
process” measurement. 

R245 *Brookfield Engineering Lab., Inc. 


Pipe, Fittings, Valves 


Expansion Joints The Expansion 
Joint Design Guide features 28 
pages of valuable information on 
expansion compensators, flexible 
connectors, etc. 
1 *Flexonics Corp. 


Expansion Joint Teflon expansion 
— molded of Flourofiex-T out- 
asts most other materials & con- 
structions. Offers high tensile 
strength. Bulletin B-1A. 

89 *Resistoflex Corporation 


Fittings Forged Steel Fittings give 
you the added resistance to pres- 
sure, heat, corrosion, shock, & 
vibration. Specifications & Distri- 
butor locations on request. 

240 *H. K. Porter Co., Inc. 


Tempron non-metalic pipe 
for hot chemicals to 275 F. Also 
handles tough organics. Rigid 
tough nitrile. Pipe & fittings to 
8”. Bul. 96A. 
210a *American Hard Rubber Co. 


All purpose rigid PVC in 
schedules 40, 80, & 120, %” to 4”. 
Threaded or socket-weld fittings. 
Valves % to 2”. Bulletin CE-56. 
Send for your copy. 
2lla *American Hard Rubber Co. 


Pipe, Plastic Flexible poly pipe is 
ideal for water lines, drains, under- 
ground pipe or conduit. In sizes 
1% to 2”, long coils. Details in Bul. 
CE-57. 
21le *American Hard Rubber Co. 


Pipe Saran lined pipe, fittings, 
valves & pumps are available for 
systems operating from vacuum to 
300 psi, from below zero to 200 F. 
Information available. 

127 *Saran Lined Pipe Co. 


Tubing Ace-Flex is non-toxic, 
odorless, tasteless, sterilizable, flex- 
ible tubing. Excellent for chemicals, 
foods, and for lab or machine lines. 
Bul. 66. 
210c *American Hard Rubber Co. 


New Pressure Sealing gate 
valve is designed for pressures up 
to 720 psi (cwp) and temperatures 
up to 250 F. Catalog 1200 is avail- 


able. : 
81 *W-K-M Div. of ACF Industries 


Valve, Needle The No. 62 is par- 
ticularly suitable for sensitive con- 
trol of flow ... as in metering or 
sampling for process plant, labora- 
tory, etc. Facts. 

22%a *Alloy Steel Products Co. 


Valve, Plug Gate The No. 66 is 
ideal for instrument lines, in small 
lines handling viscous liquids, or 
where a low pressure drop is im- 
portant. Facts. 
227b *Alloy Steel Products Co. 
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THE 


IMPAC Tan! 


The IMPACT MILL (utilizing centrifugal force and shattering impact 
to effect particle size reduction) out-performs traditional grinding mills 
on many jobs in many ways. 
, 1 ADVANTAGE: CLOSELY 
io i iiekas CONTROLLED PARTICLE SIZE 
Miko oe Its unusual ability to consistently deliver 
. i the desired particle size with a remarkably 
% a low percentage of fines or over-sizes is a 
‘ distinct advantage in the processing of 
a wide range of materials, even down to 
sub-sieve ranges. 
TYPICAL APPLICATIONS: 


Carbon black 
Pigments 
Insecticide dusts 


Tale reduction 
Fine grain flour 
Polyethylene resins 





Free test runs \ 
your mater'o 
on 





CONTAMINATION-FREE COMPRESSION 
For All Types of Gases— 


CORBIN 22” 


e Absolutely no contact between gas 
and hydraulic fluid; gases are com- 
pressed between hydraulically- 
pulsed diaphragms. 


e Compressors lend themselves to 


easy automatic operation when con- 
trol is by pressure switch. 


e Units can apply additional com- 
pression to gas taken directly from 
commercial bottles. 


e Units operate efficiently with fluc- 
tuating input pressure, without need 
for pressure reducers or expansion 
vessels. 


@ Pressures available to 30,000 psi. 
—capacities to 60 s.c.f.m. 


Write For Free Aminco Bulletin 4071— C 


AMERICAN INSTRUMENT CO., INC. 
8030 Georgia’ Ave., Silver Spring, Md. 
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YES, NOW VISCOSITY 


CAN BE CONTINUOUSLY 


PROCESS CONTROLLED 


WITH THE 


BROOKFIELD VISCOMETRAN 


4 





Unoer actual process conditions, the Brookfield 
Viscometran accurately and continuously meas- 
ures, records and controls viscosity. Readily 
mounted and integrated in existing processes, 
the Viscometran offers significant economic 
advantages over other methods of indicating 
degree of reaction, degree of polymerization or 
determination of process end point. Viscosity 
is very likely a variable that is fundamental in 
your process. For complete information about 
how the Brookfield Viscometran can provide 
continuous “‘in process’’ measurement of this 
product dimension for you, write— 


THE WORLD'S STANDARD FOR VISCOSITY 
MEASUREMENT AND CONTROL 


forooktield 


ENGINEERING LABORATORIES, INC 








STOUGHTON 33. MASSACHUSETTS 





How Ansco's I()] NEPTUNES 


save millions of gallons daily 


Snapshots at popular prices depend to an 
amazing extent on water. Ansco Manufactur- 
ing Company, Binghamton, N. Y., needs many | Life History of a 

million gallons every day...water for vital 

heating, cooling, air conditioning...expen- | Gallon of Water at Ansco | 
sively treated water for chemical processes. 1. Well water at 53° used 

Cutting water costs to the bone, Ansco has first for air conditioning 
found ways to re-circulate and re-use water 
an average of 2% to 3 times before it is reluc- 
tantly released. 

Key to the program is metering. Over 100 
Neptune water meters keep guard 24 hours 
a day. Each department is charged for the 
water it uses. The meters help compute heat- 
ing and cooling values, blending proportions, 
chemical treatment required, etc., for most 
economical re-use. 

If water is important to you, make sure you 
too are saving all you can with meters. We'll 
gladly make a survey. No obligation, of course. 


GET THE FACTS 
Ask for helpful 

Meter Data 

Bulletin 566 M 


See Neptune Data 
Pages in Chemical 
Engineering Catalog. 


Branches in: 
ATLANTA * BOSTON 


Chlorinated, used for 
spray washing 


Used in chemical 
dehumidifier 


Passes through 
heat exchanger 


. Passes through 
ammonia condenser 


Goes to fire 
protection reservoir 


Finally used to 
cool roof 


FOP See ae eee See See ame ome eee een eens 
BR 


a 


NEPTUNE METER COMPANY CHICAGO + DALLAS + DENVER’ 


LOS ANGELES + LOUISVILLE 
19 West 50th Street « New York 20, N.Y. NO. KANSAS CITY, MO. 
PHILADELPHIA + PORTLAND, ORE. 
SAN FRANCISCO (Millbrae) 
— IN CANADA: TORONTO 14, ONT. 





LITERATURE ... 


Valve, Wafer available in stand- 
ard sizes from 3” to 36” in both 
1254 & 150% A.S.A. series, rated 
as shutoff pressure of 50% & 125%. 
Information on complete line. 

244 *Allis Chalmers, Hydraylic Div. 


Valves...... Aluminum alloy valves are 
available in sizes from %” through 
24”. Aluminum gate valves speci- 
fically for severe corrosive condi- 
tions. 

56 *Darling Valve & Mfg. Co. 

Plastic-coated or uncoated 
Eccentric Valves can provide the 
positive answer to your valving 
problems. Complete information 
on request. 
37 *De Zurik Corporation 


Line Blind Valves offer 

sitive action, easy operation, 
ong-life service & lasting safety. 
One man can open or blind a line 
in less than one minute. Catalog. 
2 *Hamer Valves 


Guide bulletin indexes the 
manufacturer’s valve line with 
those of 16 major manufacturers. 
Contains valve trim chart, list of 
frequently used abbreviations. 
246A Ohio Injector Co. 


Valves, Control for hot or cold 
flows . . . or other process flow 
conditions. Available in a wide 

range of types & sizes. New Cata- 

log C800-1 


; *Minneapolis-Honeywell 


Valves, Diaphragm available in 
body, lining & diaphragm ma- 
terials to meet your particular serv- 
ice conditions. All the facts are 
available on request. 

*Grinnell Company 


Valves, Drain cannot clog up. De- 
signed so that in the closed posi- 
tion the piston or ram extends up 
into the tank. In open position, 
full flow assured. Catalog. 

R209 *Strahman Valves, Inc. 


Valves, Plug A complete line of 
lubricated plug valves with sizes 
from %” to 36” and pressures to 
15,000 lb. Details available on re- 
quest. 

128-129 *Rockwell Mfg. Co. 


Valves, Solenoid are covered in 
an 8-page article entitled, “How 
To Specify Solenoid Valves.” It 
includes diagrams and charts on 
the different series. 
246B Valcor Engineering Corp. 


Valves, Stainless Brochure gives 
you the complete technical data 
on Crane 18-8 SMo and other stain- 
less steel valves. Bulletin AD-2411. 
Send for your copy. 
147 *Crane Company 


Valves, Stainless Steel A new Cata- 
log outlines patterns you want, in 
a choice of alloys that satisfy the 
requirements of practically all cor- 
rosive services. 
85 *Jenkins Bros. 


Process Equipment 


Air Separators Nine models avail- 
able with diameters from 3’ to 18’. 
Feature precise separation and im- 

rove screening. Information in 
ulletin No. O87. 
R263 *Sturtevant Mill Co. 


* From advertisement, this issue 
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PHONE MAIN 6-3712 


S$ BLINDS “SPACER 
F RINGS -TEMPORARY * 
& and LINE STRAINERS 
Rs, “PIVOT FLANGES 





The answer to your need for LOW-COST 


CONTINUOUS SEPARATION of TRAMP IRON 


from fast-moving deep burdens 


DINGS 


NEW CERAMIC TYPE 


PERMANENT 


CERAMOX V! That’s Dings’ new, 
powerful ceramic magnet material 
which protects processing machinery 
from costly tramp iron damage and 
removes contaminating iron particles 
from a wide variety of dry, granular 
chemicals and other materials to 
assure product purity. Dings’ new 


MAGNETIC PULLEY 


burdens at high operating speeds. 

Other money-saving features... 

e No operating cost. No wiring or 
power required. 

e No maintenance. Unit is automatic, 

e@ Quickly and easily installed. 

e High resistance to demagnetization. 


OHIO 


The MACK IRON WORKS COMPANY 


132 WARREN STREET 
WRITE TODAY FOR CATALOG A-9 





J. P. DEVINE 


MANUFACTURING CO. 
49th St. & A.V.R.R. Pgh., Pa, 


Vacuum Dryers ¢ Blenders and 
Mixers ¢ Ball Mills « Autoclaves 
Paint and Paste Mixers @ 
Agitators 


Impregnators eVacuum Pumpse 
Jacketed Valves Pipes and Fit- 
tings « Code Designs Fabrication 


A UNIT OF 


we 


7 c $2 2 
INDUSTRIES 


Send for free catalog with 
complete details. 


ceramic radial-pole Perma Pulleys eHigh and prolonged surface 
provide high magnetic strength strength. 

across the entire belt width and e Stainless steel surface for all- 
greatest removal efficiency from deep weather service. 


bi. today for more detailed information about 

how Dings Ceramic Perma Pulleys can up-grade 
products and prevent tramp iron damage in chem- 
ical processing operations. 


DINGS MAGNETIC SEPARATOR CO. 
4730 W. Electric Ave. @ Milwaukee 46, Wis. 








A “‘DAVENPORT’’ 2'-6" x 16’ 
Rotary Gas Fired Dryer 


This compact dryer unit includes the drum, 
furnace, burner and instruments all assem- 
bled on base making an integral installation. 
Temperature entering this particular dryer 
is 750° F, 


DAVENPORT 2 


PRESSING — DRYING 
and 
COOLING Equipment 


Continuous DeWatering 
Presses 


ROTARY DRYERS 
Steam Tube, Hot Air 


Let our engineers consult with you on your Pressing, and Direct Fire 


Drying and Cooling problems. or send for our cata- 
log A. For quick reference consult your Chemical 
Engineering Catalog. 


DAVENFORT wacume’Aup 


DAVENPORT IOWA, U. S. A. 


Atmospheric 
DRUM DRYERS 


ROTARY COOLERS 
Water and Air 
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LITERATURE ... 


Automatic De-Sludger offers con- 
tinuous around-the-clock operation, 
up to 8000 gph capacity. De-sludg- 
ing cycle controlled by timing unit. 
Bulletin gives complete details. 

110 *Centrico Inc. 


Blowers Capacities of 22 produc- 
tion models range from 50 to 4,000 
CFM, pressures to 15 PSIG single, 
70 PSIG multi-stage. Full informa- 
tion available. 

: . : *M-D Blowers, Inc. 

REMOVE HOSE REMOVE HOS 

Centrifugal, Continuous 


Plic ‘at, - 

USH BUTTON USH BUTTO dia. bowl is ideal not only for ex- 
perimental work but for production 
prone order volumes are relatively 
small. 


nae, : ex ; 
a mee 2 *Bird Machine Co. 
q ae Centrifugals Reineveld Horizon- 
: ae tal Separators can be opened, 
4 Es thoroughly cleaned & inspected in 
: a % hour. Sanitary operation at all 
f times. Bulletin 356. 

: TL263 *Heyl & Patterson, Inc. 
j Centrifuge Information is now 
d : available on the AC-VO “Nozzle- 
: q Matic” Centrifuge and the differ- 
; Pa ent types of solids concentrators 

{ - that can solve your problems. 
a ; 4 28-29¢c *De Laval Separator Co. 
j 4 Dryer Unit Rotary Gas Fired 


Dryer includes the drum, furnace, 
burner and instruments all as- 
sembled on base making an in- 
tegral installation. Catalog. 
BL247 *Davenport Machine & Faundry 


Dust Collector The new Model B 
AMERjet features fewer filter bags, 
super rugged drive, modular de- 
sign, and greatly reduced space re- 

eases 2¥>-gallon quirement. Bulletin 279C._ 

pressurized water anti-freeze (loaded stream) 2 *American Air Filter Co. 
Durco-Enzinger features 
leaf spacers, wingwheel 
closure, tilting leaves, oscillating 


a = 
The easiest-to-operate portable fire sles, traveling luice “ake 


197 *The Duriron Company, Inc. 


~ ~ { Filter The Eimcobelt continuous 
ex inguls ers on e mar e 0 ay: belt drum filter can handle even the 
most difficult slurries. The filter 

medium is always clean. Bulletin 
Here, for the first time, is a practical, sensible design for pressurized | coe *The EIMCO Corp. 


water and loaded stream extinguishers. No inverting, no bumping, Filter, Duplex a dis. te 
no valves to turn, no pins to pull (safety lock automatically releases service life of your valuable equip- 

ment ... reduce downtime .. . cut 
when nozzle removed ). maintenance costs. It keeps lube oil 
clean. Information. 


These two new stainless steel Kidde portables feature simple, one- 215 *Wm. W. Nugent & Co., Inc. 


two operation—just aim at fire and push the button. Notice the way Filter, Retractable Shell 
signed for filtering under pressure. 


the hose is stored, safely out of the way. Notice the wide-open Pressures up to 100 psig, sizes to 
handle—to insure fast action even in gloved hands. Notice the dust- a ee 
and-waterproof pressure gauges—which show at a glance whether the 261 *Goslin-Birmingham Mfg. Co. 


units are fully charged. All of the features—plus the slim design and Filters Process Filters make avail- 
able pilot plant test filters. Data 


light weight of these Kidde portables—make them the easiest-to-store, folders: “Batch Recovery”, “High 
easiest-to-carry, easiest-to-operate portables on the market today. eae , or “Polish Filters 


*Bowser Inc. 
IMP Mill Catalog No. 87 shows the 


Approved by Underwriters’ Laboratories. Available in pressurized 


water for fires in ordinary combustibles, or anti-freeze loaded stream many applications of this multi- 
a . -. 6 i 5 anne purpose unit... an ow it can be 
for fires in ordinary ego and flammable liquids. For more adapted to siur palveriting job. 
i i i idde today. Available now. : ; 
information, write to ae y 148 *Combustion Engineering, Inc. 


Walter Kidde & Company, Inc. Kilns & Slakers feature advanced 
design for operating economy. In 


1228 Main St., Belleville 9, N. J. daily use by the processing indus- 
tries. Additional information in 
Walter Kidde & Company of Canada Ltd., Bulletin No. 1115. 
MH Se Montreal— Toronto— Vancouver 32 *Traylor Engineering & Mfg. Co. 


The words ‘Kidde’, ‘Lux’, ‘Lux-O-Matic’, 
‘Fyre-Freez’ and the Kidde seal are trademarks of Walter Kidde & Company, Inc. ee iiinsias iain: dias die, 
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the CENTRIFUGE 


for Top Performance 


Sold and Serviced by 


HEYL & PATTERSON 


REINEVELD Centrifuge 
of special stainless 
steel construction and 
control design assures 
high purity of pharma- 
ceutical grade crystals. 
Variable speed drive... 
Automatic operating cycles... 
Vapor-tight housing. 
Reinevelds, available with G-forces up to 2000 are used for 
de-watering and washing of crystals and for the separation and 
clarification of amorphous slurries. 


Consult our listing in CEC or write for bulletin 356 


HEYL & PATTERSON, inc. \HP 


55 FORT PITT BLVD., PITTSBURGH 22, PA. 





ROTARY 
AIRLOCK 
FEEDERS” 
bust comm 
and, 


PNEUMATIC | 
CONVEYING — 


WRITE FOR BULLETIN P58 


PRATER PULVERIZER COMPANY 


1517 South 55th Court * Chicago 50, Illinois 
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io) ame dalel-i> 


hard-to-handle 
fluids 


e CORROSIVE 

e ABRASIVE 

e VISCOUS 
THICK 
HEAVY 
QUICK SETTLING 
VALUABLE 
SENSITIVE 
arAV4.\.1010] 0b) 








SHRIVER 
DIAPHRAGM 


Thousands of Shriver pumps han- 
dling materials that clog or wear 
out other pumps all too quickly 
have proved their amazing serv- 
ice economy record. It will pay 
you to get Bulletin 148. 


T. SHRIVER & CO., Inc. 


802 Hamilton St., Harrison, N. J. 








View showing how tube 
bundle slides out for 
ease of cleaning. 





Vilter Synthesis Heat 
Recovery unit for Ca- 
nadian chemical plant. 
Rollers being welded 
in place. 


L ew 


Vilter Vessel Salvages “Waste Heat” 
While Desuperheating Ammonia Gas! 


This Vilter synthesis heat recovery unit makes every BTU do double 
duty. Using waste heat from mixed synthesis and ammonia gas, 
this vessel vaporizes water at 45 psi to steam at the rate of 6640 
pounds per hour. In the process the gas at 4800 psig is cooled from 
495° F. to 328° F. The steam is then used in other plant operations. 


This Vilter unit weighing 15 tons is 72” in diameter, 17’ long, 
and has 1150 lineal feet of tubing. Croloy tubing and headers are 
used because at temperatures over 500° F. carbon steel would be 
de-carbonized by the nitrogen-hydrogen mixture. Shell and cover 
are of welded steel for tightness and strength. For easy cleaning, 
the ‘‘U”’ tube bundle slides out on rollers. This heat recovery unit 
is typical of the custom work Vilter is doing in the field of heat 
exchangers and pressure vessels to meet design and budget re- 
quirements. 

Vilter can give you the most efficient heat exchanger equipment 
with working pressures as high as 10,000 psi. Vessels are built in 
conformance to the A.S.M.E. Code and when specified to T.E.M.A, 
standards. 


Consult with Vilter for your special vessel needs. 


Write for your free copy of this helpful bulletin to 
The Viilter Manufacturing Company, Dept. K-811, 
2217 S. First Street, 

Milwaukee 7, Wisconsin. 


Bulletin 827 
Vilter Industrial 
Heat Exchangers 


REFRIGERATION and AIR CONDITIONING 
THE VILTER MANUFACTURING COMPANY, Milwaukee 7, Wisconsin 


Ait Units ¢ Ammonia & Freon Compressors @ Booster Compressors e Baudelot Coolers © Water & Brine Coolers ¢ Blast 
Freezers @ Evaporative & Shell & Tube Condensers @ Pipe Coils o Vaives & Fittings © Pakice & Polarfiake ice Machines 


250 





LITERATURE ... 


Line Strainers for Spray Nozzle 
systems and related systems are 
covered in Bulletin 94. Available 
in stainless steel, cast iron and 
brass. 

B224 *Spraying Systems Co. 


Magnetic Pulley Detailed informa- 
tion about how new Ceramic Perma 
Pulleys can up-grade products & 
prevent tramp iron damage in 
chemical processing operations. 

TL247 *Dings Magnetic Separator Co. 


Mills, Colloid Brochure discusses 
colloid mills with new design fea- 
tures. Capacities from 1 to 125 
hp. Materials of construction of 
semi and stainless steel. 
250A Chemicolloid Labs, Inc. 


Mills, Hammer feature extra heavy 
manganese steel liners & breaker 
plates, oversize shafts, massive 
parts & reinforcements. Catalog 
is available. 
137 *Williams Patent Crusher 


Mixers in 6 standard models, 1 
to 200 HP. Special units to 500 HP. 
Available with horizontal or verti- 
cal motor drive, with paddle or 
turbine tvpe impellers. Cat. A-19. 
4 *Philadelphia Gear Corp. 


Pelletizing Machinery Unique, new 
simplified design. Special  sta- 
tionary die, horizontal head. Alloy 
construction as desired. Additional 
information in Bul. L-109. 

7224 *Daffin Mfg. Co. 


Process Equipment Catalog offers 
details on vacuum dryers, blenders 
& mixers, ball mills. impregnators, 
vacuum pumps, jacketed valves, 
code design, fabrications, etc. 
C247 *J. P. Devine Mfg. Co. 


Process Equipment Kilns for lime, 
calcined coke, dead burned bolo- 
mite, cement by wet or dry process, 
nodulizing & agglomerating or dry- 
ing. 

175 *Kennedy Van Saun 


Process Equipment Catalog de- 
scribes and illustrates the manufac- 
turer’s line of heat transfer equip- 
ment, reactors. mixers, kettles and 
special machinery. 

250B Manning & Lewis Engineering 


Processing Eauipment converts 
fines to high quality granules. In- 
cludes compacting mill, roller mill 
and vibrating screen. More infor- 
mation in Bulletin 7B8836. 

237 *Allis-Chalmers 


Processor The Holo-Flite is a 
simpler, more compact way to cool, 
heat or dry—in a continuous flow. 
An 8-pg. bulletin describes its fea- 
tures & applications. 

97 *Western Precipitation Corp. 


Pulverizer The Type B Pulverizer 
is reversible, designed for heavy 
duty work, is dust-tight. & has hy- 
draulic adjustments. Complete in- 


formation. 
50 *The Jeffrey Mfg. Co. 


Rotary Airlock Feeders Complete 
information on Rotary Airlock 
Feeders for dust control and pneu- 
matic conveying contained in Bul- 
letin P 58. 

BL249 *Prater Pulverizer Co. 


Scrubber, Venturi New type SF 
facilitates handling of scrubbing 
liquids containing large lumps, 
heavy solid concentrations or solu- 
tions likely to scale heavily. 

57 *Chemical Construction Corp. 


* From advertisement, this issue 
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Ponte re ESOT 


WRITE FOR 
YOUR COPY 


PROVEN IN 
PROCESS INDUSTRI 
@ STEEL TANK LINING 
@ CONCRETE TANK LINING 
@ PROTECTION OF STRUCTURAL 
STEEL, FUME DUCTS AND 
EQUIPMENT 

@ CONCRETE FLOORS 

@ TANK CARS 


FOR IMMERSION SERVICE 


FOR HEAVY DUTY 
MAINTENANCE SERVICE 


OTHER PLASITE PRODUCTS 
INCLUDE: cauikinG COMPOUNDS 


PRIMERS 
BAKING COATINGS 


WISCONSIN 


V 
protective BE) 


coating 
COMPANY _ GREEN BAY, WIS. 


REPRESENTED IN PRINCIPAL INDUSTRIAL AREAS 





LITERATURE... 


Separators Available in carbon or 
stainless steel, the Syncro-Matic 
may be obtained with from 1 to 3 
decks, & a full range of screen 
meshes & materials. Details. 
28-29b *De Laval Separator Co. 


Strainers, Pipe Line Screwed, 4” 
to 3” ;_ pressures to 600 psi. Socket- 
weld, "% ‘tos, pressures 600 & 1500 
psi. Flanged, i,” to 5”, pressures to 
600 psi. Bul. S-205. 

59 *Yarnall-Waring Co. 


Pumps, Fans, Compressors 


Air Handling System Illustrated 
brochure outlines the benefits, fea- 
tures and components of a Fluidizer 
system. Also describes Fluidizer 
valves. 
251B The Fluidizer Company 


Centrifugal Compressors 
erature describes three styles of 
single-stage, scroll-casting compres- 
sors. Impeller chart, performance 
data and seal arrangements. 
251B Allis-Chalmers Mfg. Co. 


Compressors Diaphragm type com- 
pressors have no contact tween 
gas & hydraulic fluid; gases are 
compressed between hydraulically- 
pulsed diaphragms. Bulletin 4071-C. 

BL245 *American Instrument Co., Inc. 


Pump Bulletin 500-A contains a 
complete description & specifica- 
tions on the new Auto-Pneumatle 
Microflo Pulsafeeder. Four models 
are available. 

*Lapp Insulator Co., Inc. 


The chemical positive dis- 
placement pump incorporates many 
outstanding features such as twin- 
balanced imopellers, self-priming, 
ete. Catalog P 302. 

177 *Waukesha Foundry Co. 


Pump, Diaphragm for those hard- 
to-handle fluids; corrosive, abra- 
sive, viscous, thick, heavy, etc. Easy 
to clean. Bulletin 148 is available 


on request. 
R249 *T. Shriver & Co., Inc. 


Pump, Gear Improved design... 
now 12 gpm. All wetted parts acid- 
resistant, wear-resistant Ace hard 

Complete information in 
Bul. CE-55. 
211b *American Hard Rubber Co. 


P Horizontal Triplex pumps 
handle large volume of all types & 
densities of fluid. Capacities from 
50 to 6500 GPH ... pressures from 
500 to 12,000 psi. Bul. P-55. 

7 *Manton Gaulin Mfg. Co. 


“Karbate” centrifugal 
pumps feature rugged construction, 
unsurpassed corrosion resistance, 
wide range of models & sizes, inter- 
changeable parts, etc. 

33-36 *National Carbon Company 


Pumps, Centrifugal Type OJ are 
ideal for municipal or industrial 
water service for line pressure 
buildup, boosting to pressure tanks 
or ae tanks, etc. Bul. 105-B. 

229 Y. Air Brake, Aurora Pump 


Pumps, Chemical Feed 
eries Simplex model can pump up 
to 812 gph. Duplex model has dou- 
ble this capacity. Maximum pres- 
sure of 10,000 psi. Details. 
216 *American Meter Co. 


* From advertisement, this issue 
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NOTHING 
MEASURES 
UP TO... 





FOR THERMAL SHOCK RESISTANCE 
CHEMICAL INERTNESS IN TUBING 


Sand-surfaced, glazed or 
satin-surfaced and trans- 
parent... in all normal 
lengths and diameters. 
Homogeneous, transpar- 
ent, free from chemical 
impurities. Useful to 
1000°C. 


FOR GUARDING THE REAL PURITY OF 
YOUR COMPOUNDS IN CRUCIBLES, RE 
TORTS, MUFFLES, DISHES, TANKS 
POTS, TRAYS 


Non-absorbent, non-cata- 
lytic, non-porous, immune 
to extreme electrical, 
thermal and chemical 
conditions. Many sizes 
and types in stock. 
Prompt delivery for spe- 


FOR OUTSTANDING ELECTRICAL PROP- 
ERTIES, STRENGTH, IMPERMEABILITY 
IN ELECTRIC IMMERSION HEATERS, 
BALL & SOCKET JOINTS, STANDARD 
TAPER JOINTS, GRADED SEALS 


Corrosion resistant, im- 
pervious to all organic 
and inorganic chemicals 
at high temperature re- 
gardless of concentration 
(except strong caustics 
and hydrofluoric acids.) 
Immediate delivery on 
stock sizes. Custom items 
to order. 


Write for our information 
bulletins. See our ad in 
Chemical Engineering 
Catalog. 





THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 
18-20 Salem Street, Dover 
New Jersey 








Please send technical 
data on 








Cc 





r 7 
Name & Title 


Street 
City 














Zone__ State. 
eee See eee ee eae 
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THE RAW MATERIALS OF PROGRESS 





FLUOROCHEMICALS, STABLE BELOW 0° 


When extremes are the norm, inert fluids tame many 
problems. Fluorochemical FC 75, a 3M inert fluid, was 
specified for use in cooling the RCA transmitting tube 
shown above—a beam power tube capable of delivering a 
useful ew power output of 25 kw at 400 Me. FC 75 per- 
mitted design of the tube for operation at temperatures 
below 32°F. with essentially the same power output as 
that obtained with water cooling at temperatures above 


TMiienesora ]Ufinine ann JYJANuracturinG COMPANY /% 
«++ WHERE RESEARCH IS THE KEY TO TOMORROW WR 


32°F. The most stable fluid ever developed, the properties 
of FC 75 have outstanding value in electronics, where it 
serves as a coolant and insulating fluid. Even under 
extended use at high voltage FC 75 maintains high dielec- 
tric strength. It has wide liquid range, from —148°F. to 
212°F., with low viscosity. Nontoxic, non-flammable, it is 
thermally stable in excess of 800°F. Get all the facts about 
this ‘do nothing” chemical. See what FC 75 can do for you. 


CHEMICAL DIVISION 


SSS ace 
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CUTS CORONA CRACKING ‘Setanenn NC- 
1008, added to neoprene compound 
ignition cable jackets made by Belden 
Manufacturing Company, almost elim- 
inates corona cracking, as seen in this 
comparison of two types of jackets. 
The new Furatone NC-1008 com- 
pound cuts raw materials cost by as 
much as 8%, reduces scrap waste by 
50%, improves processing. 


ROTARY SWITCH SIZE REDUCED! Plastic 
rotors, made by Oak Manufacturing 
Company of KEL-F® halofluorocar- 
bon, made possible the development 
of a smaller rotary switch only 13” 
in diameter. The zero moisture ab- 
sorption, high dielectric strength, low 
co-efficient of friction of the KEL-F 
rotor aided in miniaturization. KEL-F 
is chemically inert, resists thermal 
shock, has high impact strength. 


or at 800° F. 


See what 3M Chemicals can do for 
you! For free literature, write on your 
company letter- 

head, specifying 

product interest, 

to 3M Chemical 

Division, Dept. 

WF-39, St. Paul6, 

Minnesota. 


3M CHEMICAL DIVISION, MANUFACTURERS OF: 

Acids + Resins + Elastomers + Plastics 

¢ Oils, Waxes and Greases +« Dispersion 

Coatings » Functional Fluorochemicals 
e Inert Liquids and Surfactants. 


CHEMICAL ENGINEERING- 





December 14, 


LITERATURE ... 


Services & Miscellaneous 


Chemical Marketing problems in 
the 1960s are forecast in a new 
book which can now be purchased. 
Collection of papers presented at 
ACS meeting in Sept. 1959. 

213-4n *U.S. Industrial Chemicals Co. 


Filtration Celite has the _ exact 
grade for every filtration need from 
fast flow rate to maximum clarity. 
Information on specific filtration or 
mineral filler problems. 

*Johns-Manville 


Fire Extinguishing System 
small, hard-to-protect areas has 
been developed. Uses high pressure 
liquid CO: in easily stored cylinders. 
Details in No. 1543. 

213-4h *U.S. Industrial Chemicals Co. 


Industrial Foaming Treatment of 
problems with silicones described 
in bulletin. Discusses causes of 
foaming, control] methods, selection 
of proper defocmer, etc. 

213-4f *U.S. Industrial Chemicals Co. 


Iron Equipment Catalog A-9 con- 
tains complete information on 
blinds, spacer rings, temporary & 
line strainers & pivot flanges. 
Available on request. 

R247 *The Mack Iron Works Co. 


Marking & Decorating Ink 
treated or untreated polyethylene is 
now available. Said to remain per- 
manently flexible and does not 
chip when flexed. No. 1545. 

213-4j *U.S. Industrial Chemicals Co. 


Package Plants......producing oxygen 
& nitrogen simultaneously plus a 
new type package Refrigeration 
Unit. Available in large & small 
sizes. Information available. 

205 *Independent Engineering Co., Inc. 


Photochemical Equipment 
able & informative brochure 
“Photo-Sensitization” contains com- 
plete information on process & 
applications. 
24-25c *Engelhard Industries, Inc. 


Plant Layout Models Catalog de- 
scribes the uses and savings that 
can be realized on utilization of 
models in plant layout work. All 
phases of model design shown. 
253A Visual Plant Layouts, Inc. 


Polyethylene Boots Disposable 
boots for technicians in biological 
& atomic laboratories, where 
spreading of contamination is a 
problem, are now available. 
213- S *U.S. Industrial Chemicals Co. 
Portable Fire Extinguishers feature 
simple, one-two operation, wide 
open handle insures fast action, 
dust - and - waterproof pressure 
gauges, etc. Information. 
248 *Walter Kidde & Co., Inc. 


Process Plants...... Long experience 
with basic processing methods such 
as fluidized solids, effluent refriger- 
ation, etc. New full-illustrated 
booklet describes services. 

181 “Foster Wheeler 


Rocket Propellants...... are covered in 
detail in new 224-pg. book now 
being sold. Contents include com- 
position, production, performance 
for solid or liquid systems, etc. 

213-4i *U.S. Industrial Chemicals Co. 


* From advertisement, this issue 
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PROFESSIONAL 
SERVICES 











E. J. CORELL 
ENGINEER 


Chlorine—Soda Ash—Perchiorethylene 
Pigments and Related Products 
Design—Reports—Operation 


42 Rose Blvd Tele: Akron, O. TE 64271 
Akron, Ohio 








CARL DEMRICK 


Technical Translations 


Send for Circular 
53 So. Broadway Yonkers, N. Y. 








THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical @ Industrial @ Process 


1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 








MERRILL W. MacAFEE 


Consulting Engineer 


Chemical-Metallurgical-Mininag 


LUdlow 3-1778 7668 Sante Fe Ave. 
FRontier 5-6145 Huntington Park, Calif. 








The C. W. NOFSINGER COMPANY 


“In Engineering 
It’s the PEOPLE that Count’ 


Engineers and Contractors for the Petroleum 
and Chemica! Industries 


307 East 63rd Street @ Kansas City 13, Missouri 








FOSTER D. SNELL, INC. 


Chemical & Engineering Consultants 


Research, Process Development, Pilot Plant 
Studies. Plant Design. Location Studies Con- 
struction Supervision. Start-up & Operation. 
Equipment Design. Packaging & Materials Han- 
dling Studies. Cost Analyses. Trouble Shooting 
29 W. 15th St. WA-4-8800 New York 11, N. Y. 














The Consulting Engmeer 


By reason of special training, 
wide experience and tested ability, 
coupled with professional integrity, 
brings to his client deteached en- 
gineering and economic advice that 
rises above local limitations and en- 
compasses the availability of all 
modern developments in the fields 
where he practices as an expert. 




















MPLOYMENT OPPORTUNITIE 





CE’s nation-wide coverage brings you tips and 


information on current opportunities in job functions 


throughout the chemical process industries. 


> Coverage — National Execu- 
tive, management, engineering, 
technical, sales, office, skilled. 
Positions vacant, positions 
wanted, civil service, selling op- 
portunities, employment agen- 
cies and services, labor bureaus. 
> Displayed Rates—$54 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
% in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


> Undisplayed Rates—$2.10 per 


line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line, 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 


> Closing Date — January 11th 
issue closes, December 18th. Send 


new ads to Chemical Engineer- 


ing, P. O. Box 12, New York 36, 


N. Y 


SALES ENGINEERS 


We are expanding our Sales Department 
and require Engineers, with two or three 
years’ industrial experience ofter finishing 
college, for Chicago, St. Louis, Houston, 
and Baltimore. 

Trainees will receive three months’ class- 
room instruction at factory before they are 
assigned to a District Office as a Sales Engi- 
neer. Excellent opportunity with fast-growing 
company. 

Address reply to Mr. H. E. Beane, Vice Pres., 
The Bristol Company, 
Waterbury 20, Connecticut 








MANUFACTURERS AGENTS WANTED 


Exclusive territory, to sell mixers, colloid mills 
and process equipment to food, chemical, 
eum, paint and similar industries. 
accounts and leads. Backed by extensive advertis- 
ing campaign and Trade Shows. Full training. 
Give full details first letter. 
RW-2977 Chemical Engineering 
Class Adv, Div., P.O. Box 12, N. Y. 36, N. ¥. 




















CHEMICAL, 
PETROLEUM OR 
POWER ENGINEERS 


The Foxboro Company is adding to its 
group of staff sales engineers to keep 
pace with its steadily increasing share 
of the industrial instrumentation industry 
market. Men needed should be graduate 
engineers years of instru- 
mentation or process control experience in 
the chemical, petroleum, gas or power 
industries. You must be sales minded and 
should enjoy working with our customers 
If you feel qualified 


with several 


and sales personnel. 
for one of these challenging career op- 
portunities send a letter and resume to: 


Engineering Recruitment Office 


REG. U.S. PAT. OFF, 


The Foxboro Company, Foxboro, Mass. 





PROCESS ENGINEER 


Consolidated Water Power & Paper Com- 
pany is considering applications for the 
position of Process Engineer. 


Our Process Engineers are part of the mill 
technical staff and operate as an integral 
part of production on problems involving 
quality control, wastes and efficiencies. 
These Engineers are assigned to specific 
areas in the mill such as Groundwood 
Pulping, Stock Blending, Papermaking and 
Coating, and are expected to provide 
guidance and technical advice to the 
operating personnel. 


This Process Engineer should have an 
educational background in Paper Tech- 
nology, Chemisiry, or Chemical Engineer- 
ing. 


Two or three years experience in Process 
Engineering or mill technical service work 
in Groundwood Pulping, Chemical Pulp- 
ing, and/or wet-end machine trials is 
necessary. 


This positicn is located in Central Wis- 
consin. 


Please send resume and application for 
interview to L. J. Barrette, Director of 
Personnel & Labor Relations, Consolidated 
Water Power & Paper Company, Wiscon- 
sin Rapids, Wisconsin. 


| National 











| 
| 
| 


| 
| 
| 
| 


PROCESS ENGINEERS 


Permanent opportunities are ovailable | 
| at our Cleveland offices for Chemical | 
| Engineers experienced in Process De- | 
sign for Petroleum and Chemical Plants. | 


Send detailed resume to: 


G. VICTOR HOPKINS 


ARTHUR G. McKEE & CO. 





SPECIFICATIONS WRITER 
BUTLER MANUFACTURING COMPANY, 
MULTI-PLANT WORLD LEADER in manufacture 
and sales of a broad line of pre-engineered build- 
ings and other durable capital equipment seeking 
capable Specifications Writer to prepare material 
specifications for metals, plastics and components 
used in the manufacture of pre-engineered build- 
ings. Employment in headquarters Engineering De- 
partment of Buildings Division. 

College training in Chemical, Mechanical or Civil 
Engineering preferred. Experience in and familiar- 
ity with ASTM and Commercial Standards and 
Federal Specifications desirable. Considerable 
knowledge of metallurgy and metals needed. 
Salary in line with experience and ability. Ad- 
vancement by merit. Residence in corporate head- 
quarters city, Kansas City, Missouri, Progressive 
and liberal compensation and benefit plans. 

Send full information on personal and work history 
to Mr. Orval W. Groves, Employment Supervisor, 
7400 East (3th Street, Kansas City 26, Missouri. 








2300 Chester Ave., Cleveland 1, Ohio 


BUTLER MANUFACTURING COMPANY 
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ADDRESS BOX NO. REPLIES TO: Bor No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 86: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post 8t. 





POSITION VACANT 


Chemical or Mechanical Engineer, Eastern 
U.S. Manufacturer requires experienced En- 
gineer for Process and Mechanical Design of 
Fired Heaters. Age 30-40. Minimum Ex- 
perience—5 years. Ch.E. or M.E. degree pre- 
ferred. All replies will be treated confi- 
dentially. P-2972, Chemical Engineering. 


SELLING OPPORTUNITY WANTED 
?—To sell your 


Need ission sal 
contract work. We 


products or to. solicit 





| have them for you-—32,000 proven commis- 


sales agents. Alhee-Campbell, Inc.,— 
Clearing House for Manufacturers 
agents. New Canaan, Conn. Tel WO 6-4233. 


sion 


EMPLOYMENT SERVICES 


Better Positions—-$6,000 to $50,000. Want 
a substantial salary increase more opportu- 
nity or different location? This national 48 
year old service connects you with best 
openings. You pay us only nominal fee for 
negotiations; this we refund when employer 
pays placement fee. Present position pro- 
tected. In complete confidence, write for 
particulars. R. W. Bixby, Inc., 553 Brisbane 
Bldg., Buffalo 3, N. Y. 





“Put Yourself in the 
Other Fellow’s Place” 


TO EMPLOYERS 
TO EMPLOYEES 


Letters written offering Employment or applying 
for same are written with the hope of satisfying 
a current need. An answer, regardless of 
whether it is favorable or not, is usually ex- 
pected. 

MR. EMPLOYER, won’t you remove the mystery 
about the status of an employee’s application 
by acknowledging all applicants and not just 
the promising candidates 

MR. EMPLOYEE you, too, can help by acknowl- 
edging applications and job offers. This would 
encourage more companies to answer position 
wanted ads in this section. 

We make this suggestion in a spirit of helpful 
cooperation between employers and employees 
This section will be the more useful to all as a 
result of this consideration. 











Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., INC. 


330 West 42nd St., New York 36, N. Y. 











December 14, 1959—CuemicaL ENGINEERING 








Need a RESIN PLANT? 


sso mgt ssoumrme ||| EQUIPMENT SEARCHLIGHT 


— and many others — 


DESIGN & CONSULTING DIVISION of 
Star Tank & Filter Corp. 
871 Edgewater Rd. N. Y. 59, N. Y. 











CE’s Searchlight spots the big bargains in used, resale 


and rental equipment. Check this issue’s listings— 








most complete in the field—for items you need now 








ADDRESS BOX NO. REPLIES TO: Bor No. 
Classified Adv. Div. of this publication, 

ee Tote ee vertically on a column; 3 col- 

umns, 30 in. per page. Ads ac- 


ceptable only in display style. 


> Coverage — National Equip- 
ment and facilities—used, resale 
and rental—for the process in- 
For sale, wanted, for 


. Bog 12 
N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





dustries. 
rent. 

> Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 
vertising inch is measured { in. 


BUSINESS OPPORTUNITIES 
> Closing date — January 11th 


issue closes December 18th. Send 
all new ads to Chemical Engi- 
neering, Classified Adv. Division, 
P. O. Box 12, New York 36, N. Y. 


Capital available for well managed companies 
in electronics, chemical or related fields in 
need of funds for growth. Must have estab- 
lished record of at least 2-3 years with 
interesting future prospects. BO-3125, | 
Chemical Engineering. 





Wanted: Unique formula, product or indus- | 
trial method. Successful marketing organi- 
zation is ready to invest capital and man- | 
power! Write for interview. BO-3180, 
Chemical Engineering. 








COMPRESSORS 
World’s Best Rebuilts 
6'4-334-138x7 CP. TCB3 
6x7 Ing. ES-1 
634-4'4-1-11-16x19 IR-ES3 
Ing. GC 50BW 
7x7 Ing. Rand ESI 
9x9 Ing. ES Worth HB 
1042-74g-3% x13 IR-ES3 
12xtt-I1R-ES-1-Chic. P.T, 
12x13 Chic. T 
14x13 Ing. ES 
q Ing. ES-1 
PSI 18-ttxt2 1.R.XRE 
PS! 20-12x14 Penn DE2 
PSI 9-19xi4 Penn DEt. 
. 31x13 Ing. ES Worth HB 
25 PSI 29'2-17x12 Ing. HHE2 
HP in 3-60-2300 


AMERICAN vert COMPRESSOR CORP. 
North Bergen, N. UNion 5-4848 


FOR “IMPOSSIBLE” BUDGETS 


OUR TERMS MAKE THESE EASY TO BUY 


1—Sharples C-20 Super Dehydrator 1—Raymond #0 Auto. Pulverizer. 
type 216 S.S. 20 HP Mtr & Timer With 6’ Dbl. Whizzer Separator 


1—Fletcher 40” Perf. Basket Centri- 3—Eimco 8’x 14’ Rot. Vac. Cont. 
fuge. Type 316 S.S. 25/122 HP Filters. Closed steel drum 


2—Sweetland #2 Filters, with 18 1—Krenz 4-Effect Copper Evapora- 
leaves on 2” centers tor, Colandria type, 8000 sq ft 


3—Ingersoll-Rand Vac. Pumps. 2— 2-—Standard Steel Rot. Dryers. 5‘ x 
22x9 and 1—26x 11, type ES! 47 & 70’°x 50’. Complete 


For immediate quote, wire or phone collect—GA 1-1380 


MACHINERY AND. 
EQUIPMENT COMPANY 


123 Townsend St. - Sanfrancisco 7, California 

















Sparkler Filter Mod 33-S-14, all SS w/mild 
steel steam jacket. 

Foster Wheeler SS Bubble Cap Columns, 96” 
dia, 28 trays, w/heaters and condensers. 
Mojonnier Vao Pan @® dia, 153 sq ft heating 
surfacq all SS. 

Baker-Perkins Mixer, size 17 DAM, dbl sigma, 
200 gal we, 80 HP. 

Peerless Mixer, 100 gal we, dbi sigma hlades. 
Sproutt-Waldron 105 cu ft Ribbon Blender. 





Write—Wire—Phone 
BALL MILLS—3’ x 12’ Abbe/40 HP—4’ x 6’ Allis 


Chalmers 60 HP Slip Ring/screwfeeder—Ken- 
nedy Van Saun 5’ x 6’ Enclosed gears/50 HP/ 
scales /feeders/exhausters—Hardinge 6° x 12° 


LOEB OFFERINGS 


Autoclave: 50 gal. Struthers Wells, st. st. 
Centrifuqal: Tolhurst 20° st. steel (New). 
Dewaterers: Davenport 3A, bronze hd. 3 hp. 


PYoTa Te AARON EQUIPMENT CO. 


9370 Byron Street 
Schiller Park, Illinois 
Gladstone 1-1500 





Disintegrator: Rietz RD18-P, 75 hp. 

Dryers: Devine 2 x 4’ vac. drum, st. steel. 

Dryer: Bowen lab. spray st. steel. 

Dryer: Louisville 30’ steam tube. 

Evaporator: Buflovdk st. st. 94 sq. ft. 
genizers-Disperser: Tri-Homo +10, +4. 





2—5' x 8’ BALL TUBE MILLS 
2—5’ x 8° Kennedy Van Saun Air Swept 
Ball Tube Mills with disc feeders, fans, 
piping, all motors and electric eye mill 
level controls. 
R. C. STANHOPE, INC. 
Tel. MU 2-3076 or MU 2-1898 
60 E. 42nd St. New York 17, N. Y. 











20,000 f 
All aes ened: Plain a te. | Grade. 7 
NDIANA-OHIO PIPE CO. 
Phone CL. 3-5527 | 
COLUMBUS 19, OHIO 


P.O. Box wiz Shepard Sta. 








Kettles: St. Steel, with and “without ag. 
Dopp 150 gal. dbl. act. agitator. 
Mills: Mikro Bantam, ISH. 
Fitz Comminuting model D, st. st. 
Colloid, 3, 5, 20, 25 hp. 
Cog ‘stain. steel, 10 hp. 
Hammer: Williams, Jeffery, Prater, Ray. 
Mixers: Dbl. and Sgl. arms sigma blade. 
Dry Powder, various ge 
Baker-Perkins size 17, 30 hp. 
Mix-Muller Simpson 18” lab., 3912" Porto. 
Percolator: Pfaudler 54 x 42” at. st. jack. 
Pumps: Rotary, gear, centrif., vacuum. 
Screen: Rotex model 41 st. steel. 
Still: Double effect st. st. 11.83 gal. 
Tablet Press: Stokes DD2, 23 station. 
Vacuum Pan: 42” Harris st. steel. 


EQUIPMENT SUPPLY co. 


820 WEST SUPERIOR § 
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w/200 HP Slip Ring/drum feeder. 


HAMMERMILLS — 20 HP Gruendler X — 30 HP 
Mikro 3W—40 HP Jeffrey 24 x 20—50 HP 
Wms. AKBX—100 HP Jeffrey 36 x 42—450 HP 
Penna SXT 14. 

ROTARY DRYERS—24’ x 22'—36" x 24’—44” x 
25'—5' x 50’ (2) all w/motor drives—burners/ 
blowers avail. 

VACUUM PUMPS—115 CFM Beach Russ 100 RP 
w/5 HP motor/Vee belt drive. 

SCALES—12500% capacity dial—Fairbanks Print- 
omatic—8’ x 6’ Platform. 

FEEDERS—-Syntron FM!,—FM3—w/hoppers/vibra- 
tors /controls. 


YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 
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EQUIPMENT SEARCHLIGHT .. . 





Goo — 
END of the YEAR 
INVENTORY TIME! 


Sell us your idle or surplus 
EQUIPMENT for CASH or re- 
placement units. For Tax ‘Write 
offs’ for a fresh new start in 
your production lines NOW is 
the time to clear the decks. The 
list below gives you an index of 
the items FMC will buy or sell. 
Let’s TRADE. SEND US YOUR 
LIST OF SURPLUS. 


Juice Extractors 
Kettles 

Kilns 

Labelers 

Mills 

Mixers 

Ovens 

Pebble Mills 
Pony Mixers 
Pug Mills 
Pulpers 
Pulverizers 
Pumps 

Presses 
Pressure Vessels 


Reactors 
Retorts 

Roll Mills 
Rubber Mills 
Screens 

Sifters 

Slitters 

Spray Dryers 
Sterilizers 
Stills 

Tablet Presses 
Tube Fillers 
Tumbling Mixers 
Vacuum Dryers 
Vacuum Fillers 
Vacuum Filters 


Heat Exchangers Vacuum Pans 
Homogenizers Viscolizers 
Hydraulic Presses Vulcanizers 
Injection Molding Water Stills 


Agitators 
Attrition Mills 
Autoclaves 
Ball Mills 
Blenders 
Bucket Elevators 
Calendars 
Canning 
Equipment 
Carton 
Gluers-Sealers 
Caustic Equipment 
Centrifugals 
Clarifiers 
Coating Pans 
Colloid Mills 
Columns 
Compressors 
Conveyors 
Cookers 
Coolers 
Crushers 
Crutchers 
Crystallizers 
Dryers 
Evaporators 
Expellers 
Extruders 
Fillers 
Filter Presses 
Grinders 
Hammermills 


FRED R. FIRSTENBERG, Pres. 


MACHINERY CORP. 

209-289 TENTH ST. 

Tce) € 94. mer yan, Pe 
STeriing 8-4672 


FIRST 


MODERN 
REBUILT 
MACHINERY 


Stokes 90-D Automatic Stainless Steel Tube 
Filler and Closer. 

Colton Model 17TF and Stokes Model 90D 
Automatic Tube Fillers and Closers. 

Colton Model 140 Single Head S.S. Tube Filler. 

Pneumatic Scale High Speed Automatic 
Cartoning Line with Feeder, Bottom Sealer, 
Top Sealer, Wax Liner, Interconnecting 
conveyors. 

Standard Knapp, A-B-C, Ferguson and Ceco 
Case Sealers. 

WRAPPERS: Package Machinery, Hayssen, 
Battle Creek, Scandia, Wrap-King all sizes 
and models. 

Stokes & Smith Model DD-2 Rotary Tablet 
Machine. 

Baker Perkins Model JNM Size 14, 50 gal., 
S.S. Jacketed Mixer. 

Werner & Pfleiderer 3,000 gal. and 3,500 
gal. Jacketed Double Arm Mixers. 

Baker Perkins, Day, W. & P. Heavy Duty 
Mixers, 12 to 150 gal. caps. 

Colton 6 ft. diam. S.S. Revolving Pan. 

Stokes & Smith Model G1, G2, G4, HG84, 
HG87 and HG88 Auger Powder Fillers. 

Mikro Pulverizers, 1SH, 2TH, 3TH and 4TH. 

Fitzpatrick Stainless Steel Comminuters. 


Complete Details and Quotations 
Available on Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St. 167 N. May St. 
New York 12, N.Y. Chicago 7, Illinois 
CAnal 6-5333 SEely 3-7845 


becetlsbed ror? 








MACHINECRAFT 


8. 8. Reactor 1200 gal 200 ib pressure 
Baker ins 


uloa 
Sweet 
Stain! 
Aluminum Condenser 350 s 
Aluminum gy Catandris type, never used, 
1300 sq. ft. tube a 
Proctor warts, finned drum driers 
Continuous See wee 2X 13 Stee 
Calenders 3 Roll 45” X 18”: 6 Roll 12” x a” 
Hydraulic Pumps. Motors. 


LOUIS SUSSMAN, INC. 


800 wie Ave. (East of Doremas) | 
Newark 5, N. J. 








_wwewevevvwevwvvwevwvwvvwvvwvewvww. 
OOO BPPBPBPPBPPPPBDBDB Behe? 








Baker-Perkins 150 Gallon 
Medel 15 U S E S.S. Mixer 
Complete with vacuum cover, 75 HP motor and 
compensator starter. Unit now disassembled and 

will be completely rebuilt. 
BERKSHIRE COLOR CO. INC. 
12th & Bern Streets, Reading, Penna. 
Telephone Franklin 3-4178 Collect 








FOR SALE 


ELECTRIC HOT-PACK CO. CABINET | 


24 x 20 x 30—Temp. range 30°—180° 
Stainless Interior. Serial 46416—115 v. 
Write 

FS-3158, Chemical Engineering 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 














FEATURED ITEMS 


2300 gal. 304 S.S. Tank 

Fletcher 30’ Susp. S.S. 10/5 H.P. Centrif. 
Fletcher 40° Susp. Steel Centrif. 

Oliver 5'3’’x3’ Stainless Precoat Filters 
Nooter 750 gal. Steel Reactor 300 PSI 
Link Belt 502-16 Roto-Louvre Dryer 
8’x80’ Rotary Dryer 316 S.S. 

Vulcan 9’x100° Rotary Kiln 

5’x45’ Standard Rotary Dryer 

Mosser 4x47’ Rotary Dryers 

Louisville 6x50’ Steam Tube Dryer 
Traylor 8’x1l’ Ballpeb Mill 

Condensers, Exchangers 100 to 5000 sq. ft. 
Stainless Admiralty Steel 

Pressure Vessels 300 to 4500 gal. 
Towers and Columns 3’ to 10° Dia. 


WRITE FOR CATALOGUES 











HEAT & POWER: 


60 East 42nd St., New York 17, N. Y. 
310 Thompson Bldg., Tulsa 3, Okla. 








153 Dh ie 31 OR 
2-BUCKET ELEVATORS 


Link-Belt Double Chain with 18” x 8” 

Buckets on 12” centers. 54” x 28” single 

Case. 7-2 HP Gear Motor drive 
EXCELLENT CONDITION 


Wire or phone collect —GA 1-1380 
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Searchlight Equipment 
Locating Service 


No charge or obligation 


This service is aimed at helping 
you, the reader of “SEARCHLIGHT”, 
to locate Surplus new and used 
equipment not currently advertised. 
(This service is for USER-BUYERS 
only.) 

How to use: Check the dealer ads 
to see if what you want is not 
currently advertised. If not, send 
us the specifications of the equip- 
ment wanted on the coupon below, 
or on your own company letterhead 
to: 


Searchlight Equipment 
Locating Service 


Classified Advertising Division 


CHEMICAL ENGINEERING 
P. 0. BOX 12, N. Y. 36, N. Y. 


Your requirements will be brought 
promptly to the attention of the equip- 
ment dealers advertising in this section. 
You will receive replies directly from 
them. 
Searchlight Equipment Locating Service 
Classified Advertising Division 
CHEMICAL ENGINEERING 
P. 0. Box 12, N. Y. 36, N. Y. 


Plesse help us locate the following: 














. EQUIPMENT SEARCHLIGHT 


BUY BRILL 


REACTORS—EVAPS—CONDS—TANKS 


3—2000 gal. Struthers Wells 316 S.S. jktd. agtd. Reactors. 

1—1000 gal. Pfaudler glass lined Reactor. 

1—550 sq. ft. Buflovak, monel, single effect Evaporator. 

1—7500 gal. 316 S.S. Vert. Storage Tank, 7'x25’, 50 PSI. 

1—750 gal. nickel clad Mixing Tank, 125# nickel coils. 

1—4000 gal. Haveg Vert. Tank 8’x12’. 

1—1500 gal. Stainless Pressure Tank, 90#. 

1—12,000 gal. horiz. steel pressure Tank, 7'6’’x36’, 200 PSI. 

8—Stainless Heat Exchangers; 1220, 942, 786, 536, 396, 315, 250, 157 
sq. ft. 





LIQUIDATION 


TITANIUM DIOXIDE PLANT 
BALTIMORE, MD. 


CENT.—FILTERS—EVAPS.—CRYSTAL 
1—Bird 32” x 50’ Cont. Cent. 316 S.S. 
4—Sharples C20 Super D-Hydrators, 316 S.S. 
1—Sharple PN14 Super-D-Canters, 316 S.S. 
1—AT&M 26” sus. Cent., perf. bskt., 316 S.S. 
1—Oliver 8’ x 8’ Precoat rubber covered Ro- 
tory Vacuum Filter. 

5—Sperry 36” plate & frame Filters, rubber 
covered, cast iron, and wood. 

5—8' dia. x 24’ rubber lined Crystallizers. 


PULVERIZERS AND MILLS 
2—Abbe 5’ x 16’ brick lined Mills. 
2—30' dia. Stainless Steel Micronizers com- 

plete with Hoppers, Conveyors, etc. 
ROTARY KILNS 
1—Traylor 11’ x 155’ Rotary Kiln, 7%” shell. 
1—Renn. 6’ x 60’ Rotary Kiln, 5@’’ shell. 
RUBBER LINED TANKS 
5—8500 gal. Vertical Storage 8'6’ x 16’ x 8’ 


4444444444444. 


CENTRIFUGALS 


1—Sharples C-27 Super D-Hydrator, 316 S.S. 

1—Bird 18’’x28” 316 S.S. Solid Bowl, Continuous. 
1—Bird 18’'x28” steel, Solid Bowl, NEW, Continuous. 
1—Bird 36’’x50”, 347 S.S. Solid Bowl, Continuous. 
2—Sharples PY14, PN14, Super-D-Canters, 316 S.S. 
1—Bird 40” suspended, 347 S.S. perforated basket. 
2—Sharples #16, 304 S.S., 3 HP motor. 


9000006666664 444464 4bb6444blbhbb5h5hhb565+5b555h5554. 
a i i i i i i i i hi hi hhh hhh hn hin hb bp bn ip pp ip i a 


0000006066666 66666444444444544-2 + 
POCO COC CC CCC CCC CGC CCC CGC GOGO SS OOOO OS 


cone. 
1—43,000 gal. Horizontal Storage 8’ x 35’. 


STEEL TANKS 


6—2000 to 5200 gal. with Turbo Agitators. 
15—Storage Tanks: 3800; 6000; ; 10,000 
15,000; 47,000 gals. 


MISCELLANEOUS 


7—Dorr Thickeners: 16’ dia. with Tanks. 
1—Bemis 50% Bag Packer with Sewing Ma- 
chine, Conveyor and Flattener. 
58—LaBour, Durco, Worthite, Duriron and 
Stainless Steel Centrifugal Pumps 2” to 
6" with motors. 


MIXERS 


1—#12 Sturtevant 304 S.S. Rotary Mixer, 450 cu. ft. 
1—Baker Perkins #16TRM, 150 gal. jktd., Vac. 60 HP. 
5—Day ‘Cincinnatus’ double arm, 250 and 100 gal. 
1—1500# Powder Mixer, 72 HP XP motor. 

2—Steel, jktd. Powder Mixers, 225 and 350 cu. ft. 
1—#0 Simpson Intensive Mixer. 


DRYERS 


1—-National 8’ x 80’, 304 S.S. Apron Conveyor Dryer. 
1—Louisville 54’ x 35’, Monel Rotary Steam Tube Dryer. 
3—Buflovak Vacuum Shelf, 20-60’ x 80’ shelves. 
1—Devine Vacuum Shelf with 19-59” x 78” shelves. 
1—Devine Vacuum Shelf with 10-40” x 43” shelves. 
2—Buflovak 42” x 120’, atmospheric, double drum. 
2—Devine 5’ x 12’, 4’ x 9’, single drum, atmospheric. 
1—Baker Perkins 5'6” x 6’ Rotary Vacuum Dryer. 
1—Buflovak 3’ x 20’ Rotary Vacuum Dryer, 316 S.S. Unused. 
2—Louisville Rotary Steam Tube 6’ x 25’, 6’ x 50’. 
4—Rotary Dryers, 4’ x 40’, 6’ x 50’, 7’ x 80’. 

alias ROH SPECIAL aia 2—Louisville 8’ x 50’ Stainless Steel Lined Rotary Dryers. 
cored sigma blades, size (15-VI) M-BS 100 gal. 1—Traylor 30” x 18’ Stainless Steel Rotary Dryer. 


rking, jktd. 4 sides, forward & - . 
See. Rew cost over $15,000. Our price $6,500. 2—Link Belts; 7'5” x 25", 6'4" x 24’, S.S. Louvre Dryers. 


YOU CAN BANK ON 
EQUIPMENT CLEARING HOUSE, INC. 
WW ~ Street, Brooklyn 32, N. Y. FILTERS 
OUTH 8-4451—1452—8782 1—Oliver 6’ dia. Horizontal Filter, 316 S.S. 
1—Oliver 3’ x 6’ Steel Rotary Vac. Precoat Filter. 
Dryers, Kilns, Centrifugals, Filters, Kettles, 1—Niagara #370-38 Filter, 370 sq. ft., 304 S.S. 
Tanks, Grinders, Crushers, Mixers, Screens, 2—+#49 Vallez Rotating Pressure Filters, 738 sq. ft. 
Tablet Machines, etc. Hydraulic, Plastic 1—Oliver 5'3” x 8’ Steel Rotary Vacuum, vaporite housing. 
ORs REE TN eee ee Se 1—Sparkler 33528 Filter, 150 sq. ft. 304 S.S. 
STEIN EQUIPMENT CO. 1—Niagara 36H110 Horizontal Filter, 110 sq. ft., 304 S.S. 


107—8th STREET BROOKLYN 15, N. Y. ; . 0 
Storting 8-1944 2—#10 Sweetland Filters, 27 leaves, 4’’ centers, 250 sq. ft. 


Representatives on premises, 
2701 Broening Highway, Baltimore, Md. 
Telephone: Medford 3-2911 


Bruty ‘urmenco 


Tel: Market 3-7420 
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MISCELLANEOUS 
1—Stokes R4 Single Punch Preform Press. 
] 9g 
BUY ON TERMS! 1—Nash H10 Hytor Vacuum Pump, 1500 cfm. 
2—Robinson Sifters, 40’ x 84’, Stainless. 


3—Robinson Gyratory Sifters 30” x 104’, triple deck. 
BRAND NEW PFAUDLER 25—Chlorimet, Durimet and Duriron Centrifugal Pumps 11/2” to 6”. 
Glass Lined Pipe, Valves, Tees and Ells and 


Reducers. Large quantity in stock. Send for 


saan ODOITIN B R LL EQUIPMENT COMPANY 





. Market 3-7420 @ Cable: Bristen 
TEXAS OFFICE—4101 San Jacinto be Houston 4, Texas—Tel.: Jackson 6-135! 
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EQUIPMENT SEARCHLIGHT . . . 











JUST PURCHASED 


1—Patterson 6’ x 8’ porax pebble 
mill, 50 HP gearhead drive. 
1947—-like new. 

1—Link-Belt #604-18 roto-louvre 
dryer, 6'4” dia. x 18’ long. 
w/cyclone, fans, etc. 








STOCK ITEMS 


FILTERS—CENTRIFUGALS 


1—Niagara #510-28, 510 sq. ft. vert. 
leaf, T316 SS. 

1—Niagara #36H-110-3, 100 sq. ft., 
vert. leaf, T304 SS. 

1—Sparkler #33-S-28, 151 sq. ft. horiz. 
plate, T304 SS. 

2—Oliver 5’-3" dia. x 3° face rot. vac., 
pressure precoat, T316 SS. 

1—Oliver 5’-3" dia. x 8’ face rot. vac., 
precoat, steel. UNUSED. 

8—Sharples #AS-16V super cent. In- 
conel, Vapor-tite, 3 HP. 

6—Sharples #16 super cent., T304 SS. 

3—Sharples #C-20 Super-D-Hydrators, 
T316 €S. 

2—Bird 18” x 28” horiz., cent., T304 SS 
or steel. 

1—-Bird 32” x 50” horiz., cent., T316 SS. 

2—Sperry 30" ° & F. filter presses, 19-9 
st. st. (NI-RESIST) 


STAINLESS REACTORS—KETTLES 


1—3500 gai. T316 SS, jkt. & agit. 
1—2200 gal. T316 SS, jkt. & agit., VAC. 
1—1300 gal. T304 SS, jkt.. 5 HP XP agit. 
2—750 gal. T2304 §€S, jkt. & agit. 

1—590 gal. T2304 S“, ikt. & agit. 
6—465 gal. TSO4L SS, ikt. & agit. 
1—350 gal. T204 §S, ikt. & agit. 

2—125 gal. T316 SS, jkt. 


DRYERS 


2—Devine 80 sq. ft. Vac. shelf—UN- 
USED. 

1—Buflovak 5’ x 12’ Vac. single drum— 
UNUSED. 

2—Buflovak 42” x 120” Double Drum. 

1—American 36” x 84” Vac. Double 
Drum. 

1—Buflovak 32” x 52” Double Drum. 

1—Allis-Chalmers 7’ x 50° rotary, %” 
shell. 

2—Hardinge 8'-8" x 70° rotary. %%” 
shell. 

8—Rotary dryers: 7’-6" x 60’, 6’ x 50’, 
4’-9" x 32’, 4’ x 30’, 3’ x 15S’, etc. 

1—Bartlett & Snow 3’ x 15’ rotary, ever- 
dur (95% copper) shell. 

2—Stainless rotary dryers: 4’ x 12’ 
3° x 10°. 





SPECIAL 
2—7'-6" dia. x 100’ long rotary 
kilns, 42” shell. 
MUST BE MOVED 

















PERRY 


LIQUIDATING 


CHEMICAL PLANT — ORANGE, TEXAS 


1—Struthers Weils 630 sq. ft. T316 SS evaporator. 

2—1,800 cu. ft. Read weight hoppers, T304 SS, 11°10" x 10’5” x 10’2”, hopper 
bottom, fulcrums, scales avail. w/bucket elevators, conveyors, etc. 

3—Worthington 160 ton steam-jet vacuum refrigeration units. 

3—18,000 gal. alum. cone-bottom tanks, 12’ x 31‘ OAH. 

2—Buffalo T316 SS blowers, 2330 cfm, 60 HP. TEFC motors. 

2—American T316 SS blowers, 5600 cfm., 50 HP. TEFC motors. 


CENT.—FILTERS—CRYSTALLIZERS 


2—Sharples #16-P Pressurtite, T304 SS. 


2—Sharples C-20 Super D-Hydrators, T316 SS. 

1—Alco 110 sq. ft. pressure leaf filter, T316 SS. 

4—Struthers-Wells vacuum crystallizers, 1200 gal., T316 cone bottoms, 
1—Eimco T304 SS rotary vac. filter, 18” dia. x 24” face. 





removable bundle. 





EXCHANGERS—CONDENSERS—COOLERS 
12—800 sq. ft. T316 SS heat exchangers, 


75—T316 tubular heat exchangers & con- 
densers, 2000, 1450, 8°0, 800, 750, 609, 
530, 427, 400, 300, 264, 250, 235, 290, 
185, 165, 150, 125, 64, 50, 47, 20 sq. ft. 


25—Copper & Cupro-Nickel heat exchang- 
ers & condensers, up to 1070 sq. ft. 


TYPE 316 SS KETTLES 


1—3,500 gal. Struthers-Wells 
vert., 7’ dia. x 12” high, jack- 
eted, int. coils, 40/20 HP agit. 

1—2.830 gal. horiz. still kettle, 6’ 
x 12’ 100 sq. ft. int. coil. 

2—2,250 gal. vert., 7’ dia. x 6°3” 
high, jacketed, 3 HP agit. 

1—2200 gal., 6’6” x 8’, vacuum, 
jacketed, agit. T316 SS. 








TYPE 316 STAINLESS STEEL PRESSURE TANKS 


1—17,500 gal. horiz., 9’ dia. x 36’ long, %” shell, %” dished heads, 40# WP 
1—2,800 gal., horiz., 6’ x 12’, 5/16 shell & dished heads, VACUUM. or 80% WP 
32.750 aal. vert., 7’ x 8’, dished heads, int. coils. 503 WP 

9—2,600 gal. vert., 7’ x 8’, int. coils, 194% WP. 5 HP Agit. 

5—2.250 gal. vert.. 7’ x 6’3", dished heads, (some w/agit., some w/jacket), 707 WP 
2—1,900 gal. vert., 6’ x 8’, 9%” shell & dished heads, VACUUM, or 1004 WP 
4—1,200 gal. vert., 5’ x 7’, dished top, cone bot., VACUUM, or 1004 WP 
1—1,000 gal. vert., 5’ x 7’, 3/16” shell, 4" dished heads, 694 WP 


6—685 gal. vert., 3’ x 13’, internal coils. 


*‘—575 gal. vert., 4’ x 6’. dished heads, 904% WP, 355 sq. ft. int. coils. 


50—Tanks & pots, 30 to 500 gal., T316 SS. 


COLUMNS—STAINLESS STEEL 


1—110” dia. Vulcan, 10 trays—bubble 
caps, T316 SS. 

2—96”" dia. Vulcan, 30 trays—bubble 
caps, T316 SS. 

1—96”" dia. Vulcan, 10 trays—bubble 
caps, T316 SS. 

2—60” dia. Vulcan, 10 trays—bubble 
caps, T316 SS. 

1—48” dia. Vulcan, 25 trays—bubble 
caps, T304 ELC SS, 190 PSI. 

3—24” dia. Vulcan, 12 trays—bubble 
caps, T316 SS—VACUUM. 

6—T316 SS Packed Columns: 42”, 36”, 
30” dia. 

5—Steel Packed Columns: 60”, 48”, 36”, 
30”, 20”. 

COLUMNS—COPPER 


5—Vulcan copper bubble-cap columns, 
VACUUM! 72” x 40 plate: 48” x 25 
plate; 48” x 22 plate; 24” x 20 plate. 





SEND FOR 
LATEST INVENTORY 
LIST #859-A 











MISCELLANEOUS EQUIP. 


1500 T316 SS flanged valves, globe or 
gate, 42”, 1", 142” up to 12”. 
7500—T316 SS pipe, schedule 40, 10, 

5, sizes 42", 1", 142", 2” up to 12”. 
35—T316 SS pumps, sizes from 6” x 5” 
to 1 x 1”. 
1—-Otis elec. freight elevator, 5,0004 
capacity @ 75 FPM. 
2—Stainless steel reoilers. 
2—-Stain!ess steel bucket elevators, 60’ 
& 40’ high. 
1—2,100 gal. vert. alum. tank, coils. 
10—T316 SS separators, 22” x 8° deep. 
1—2.000 gal. copper tank. 
3—18,000 gal. steel tanks. 


SEND FOR CIRCULAR 


1413-21 N. SIXTH ST. 


EQUIPMENT CORPORATION 


PHILADELPHIA 22, PA. 


Phone POplar 3-3505 
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Get the point fast— 
Low cost and High quality 


CHEMICAL PROCESS EQUIPMENT 


2—Pfaudler 750 gal. glass lined jacketed reactors 

9—Davis Engineering SS heat exchangers 145 sq.ft (NEW) 

1—Shriver aluminum 30x30” plate and frame filter press, 
30 chambers 

2—Fletcher 40” suspended type rubber lined centrifuges 
with perforated baskets and motors. 

















AUTOCLAVES KETTLES AND REACTORS 


2—Horizontal stainless steel 3000 gal. storage tanks 
1—Steel and Alloy Tank Co. 100 gal. type 347 SS pressure 
tank, 250 psi jacket 
1—Blaw-Knox 400 gal. steel jacketed autoclave, 570# internal 
pressure, 85# jacket 
1—Blaw-Knox 45 gal. jacketed autoclave, 1500# pressure 
1—Process Engineers SS jacketed reactor, 1500 gal., 1404 W. P. 
jacket, 150# W. P. shell 
1—Steel & Alloy Tank Co. SS jacketed tanks, 500 gal. each 
2—Pfaudler 200 gal. glass lined reactors with impeller type 
agitators and drives ° 
1—Pfaudler 500 gal. glass lined jacketed reactor, complete 
with impeller type agitator, baffle and drive. 
1—Pfaudler 50 gal. glass lined jacketed reactor complete with 
agitator and drive 
1—Edgemoor type 316 SS 750 gal. jacketed reactor 
1—Struthers Wells 500 gal. nickel jacketed reactor 
1—Patterson-Kelley 6000 gal. steel jacketed reactor, 404 jacket, 
complete with agitator and drive 
1—Patterson 2000 gal. steel jacketed reactor 
2—Haveg 300 gal. pressure vessels complete with agitators and 
drives 
28—30,090 gal. steel vertical storage tanks 


DRYERS 
1—Link Belt steel roto louver dryer, Model 1003-30 
3—Link Belt steel roto louver dryers, Model 207-10, 310-16, 604-20 
2—Stokes Model 138J-20 single door vacuum shelf dryers, 20 
shelves, complete 
1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30° 
1—Buflovak SS rotary vacuum dryer, 3° x 15’ 
1—Stokes double drum dryer, 5‘ x 12’ 
1—Louisville rotary steam tube dryer, 8° x 45’ 
2—Louisville SS rotary dryers, 8’ x 50’ 
1—Louisville SS rotary kiln, 30’ x 28’ complete 
1—Louisville Rotary Dryer, 38” x 40° Type L 
1—Ruggles Coles 4’ x 30° rotary kiln 
1—Traylor 4’ x 40’ rotary dryer 
1—rotary dryer 6’ x 36° 


FILTERS 


3—Dorrco rubber covered filters, 6’ x 2’ 
1—Sweetland #3 stainless steel filter 
1—Niagara SS filter, Model 510-28 
1—Oliver horizontal filter, 3° 
10—Shriver plate and frame filter presses, 12” to 42” 
t—Shriver C.I. plate and frame filter press, 36” x 36” closed de- 
livery. 4 eye, 60 chambers 
1—Shriver rubber line filter press 36” x 36” 
12—Sweetland #12 filters with 72 SS leaves 


CENTRIFUGES 


I—Tolhurst 40” SS suspended type centrifuge complete with plow 
and motor with imperforated basket 
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1—Tolhurst SS 20” suspended type centrifuge with perforated 
basket, complete with plow and motor 
1—AT&M 26” suspended type centrifuge with SS perforated 
basket, complete with plow and motor 
1—AT&M 48” SS suspended type centrifuge, complete with plow 
motor and imperforated basket 
1—Bird type 316 SS centrifuge, 32” x 50” 
4—Tolhurst 30” center slung rubber covered centrifuges with 
perforated baskets and motors 
18—Sharples SS centrifuges, Model 16Y 


MIXERS 


15—Robinson type 304 SS horizontal blenders, 255 cu. ft. each 
3—Robinson type 316 SS sigma blade jacketed heavy duty mix- 
ers, 400 gal. 
1—Baker Perkins Size 16 Type UUEM 150 gal. jacketed double 
arm dispersion type mixer, complete with comprossion cover 
and 100 HP motor. 
2—Sturtevant #7 dust type rotary batch blenders, NEW 
1—12’ x 4’ pug mixer, type 316 SS 
1—Patterson type 34 7SS jacketed vacuum sigma kneader master. 
509 gal. 


MISCELLANEOUS 
1—Cleaver-Brooks 500 HP package steam generator, 200# 
2—Cleaver-Brooks package steam generators, 50 & 80 HP, 125+ 
2—Heat Transfer Products steel bubble cap columns, 36” and 42” 

with 5 and 10 trays 

1—Acme steel bubble cap column, 42” dia. with 10 trays 
1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1—Badger type 316 SS bubble cap column, 36” dia. with 8 trays 
1—Vulcan SS bubble cap column, 4’ -- 78 plates 
2—Patterson-Kelley steel heat excur 1000 sq. ft. each 
6—Struthers Wells heat exchangers, 885 sq. ft. 
1—Patterson-Kelley steel heat exchanger, 427 sq. ft. 

50—Steel heat exchangers from 15 sq. ft. to 400 sq. ft. 
1—Downington type 316 SS heat exchanger, 750 sq. ft. 
1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
1-—Condenser Service type 316 SS heat exchanger, 350 sq. ft. 
3—Badger type 316 SS heat exchangers, 500 sq. ft. and 600 sq. ft. 
3—Robins shaker screens, SS, 3’ x 6’ 
1—Swenson type 316 SS vacuum crystallizer, 3’6” x 12’ 
1—Swenson type 316 SS vacuum crystallizer, 2’ x 12’ 
1—Blaw-Knox steel distillation column, 36” x 40’ with 24 trays 

(NEW) 

3—Williams type 316 SS hammermills, Model AK 
1—Swenson SS pilot plan! spray dryer 








1—Oliver SS rotary pressure precoat filter, 5’3’’x8‘ 
1—Glenn SS 340 qt. mixer 

1—Sprout Waldron Model 501-D pelleter 
1—Stokes Model T tablet press 
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corrosion 
resistant 


in the 
METALWORKING 
industry 

Ceilcote engineers complete ven- 
tilating systems, gas scrubbing 
towers, hoods, tank covers, ducts, 


recovery tanks and other custom- 
ized fabrications. 





in the 


TEXTILE 
industry 


Complex rayon spin machines, 
feed pipes, filters, screens, tanks 
and similar equipment are fab- 
ricated from Duracor. 





in the 


PETROLEUM 
industry 


Acid storage tanks, tank trailers, ex- 
haust systems, pressure pipes and 
other Duracor products are render- 
ing outstanding service. 





in the 

CHEMICAL 

industry 

Duracor is used extensively for 
special processing equipment, 
processing tanks, laboratory sinks, 


brine tanks, acid storage tanks, 
covers and ventilating systems. 


Save up to 40% over costly metal structures 
with Duracor processing equipment and ventilat- 
ing systems! A product of Ceilcote’s 33 years of 
corrosionproofing experience, Duracor combines 
extreme chemical resistance and high strength 
with light weight, heat and flame resistance. 
WRITE TODAY FOR VISUAL STAND- 
ARDS AND INDUSTRY SPECIFICATIONS! 





THE CEILCOTE COMPANY, inc. 


4836 Ridge Road * Cleveland 9, Ohio 


URACO 


replaces costly metal fabrications 


PHYSICAL PROPERTIES 
Tensile Strength p.s.i.: 
11,000-15,000 

Flexural Secae® p.s.i.: 
20,000-30,000 

Tensile Modulus of Elastic- 
ity p.s.i.: 1.2—1.4 x 10° 
Flexural Modulus of Elastic- 
ity p.s.i.: 0.78—1.6 x 10¢ 
Impact Izod, Notched 
ft.-Ibs./in.: 30—40 

Specific Gravity: 1.4 
Coefficient of Linear 
Expansion: 9.5 x 10-¢ 
in./in./°F, 

Standard Color: 

Light Green/Gray 

Maximum Temperature 
(Exposure): To 500°F. 


Wu 
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G-B Retractable Shell-Type 
Filter Clarifies green 
Sodium Aluminate Liquor 


This new filter, the retractable 

shell, is designed for filtering 

under pressure. Originally developed 

for the aluminum industry, this 

unit has proved to be extremely 

successful for clarifying green 

sodium aluminate liquor. Perhaps the 
most unique feature is the fact that 
filtrate lines need never be broken, 

but are permanently connected to achieve 
high pressure filtration without leakage. 
The retractable shell filter is available now 
for all types of process problems. Pressures 
up to 100 psig, sizes to 3000 sq. ft. 
Generally constructed of steel; however, it 
can be built from stainless steel and other 
specified metals. 


Write for more complete information. 





~ 


( GOSLIN-BIRMINGHAM 


MANUFACTURING CO. INC. 
BIRMINGHAM, ALABAMA 


FILTERS e EVAPORATORS 
PROCESS EQUIPMENT 
CONTRACT MANUFACTURING 
including HEAVY CASTINGS 

. eee 
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BY ONE MAN - 
IN ONE MINUTE! 
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HAMMER Usith Suto? 


LINE BLIND VALVES 


Hamer Line Blinds are unsurpassed for 
positive action, easy operation, long-life 
service and lasting safety. One man can open 
or blind a line in less than one minute, and 
there is nothing like a solid plate for a 
need.tohold Guide. PERMANENT LEAKPROOF SHUT-OFF. Bar 
Simple plug or handwheel operation eliminates wedges, 
adjustment nut hammers, wrenches needed for spreading 
eliminates sticking conventional flanges. Removes fire hazard 
of sparking and stops damage to equipment. 


HAMER PLUG VALVES 


Will not stick or 
freeze. Perfect for 


F ef Write for FREE catalog 


‘Hamer VALVES 


P.O. Box 1851 
2919 Gardenia Ave., Long Beach 1, Calif. 
| Division of Chiksan Company 





ADVERTISERS .. . 


OPW-Jordan Corp. 


Partlow Corporation 
Pfaudler, Div. of Pfaudler Per- 
WONAEEG: BEC. wv ccesc Fourth Cover 
Phelps Dodge Copper Products 
BR as care bn cate wahecianee eS Sco 40- 7 
Philadelphia aod Corp 
Phoenix Mfg. 
Pittsburgh Coke & Chemical Co. 119 
Pittsburgh Corning Corp 228 
Prater Pulverizer Co 
Pulverizing Machinery Div., 
Metals Distintegrating Co., 


Raybestos-Manhattan, Inc. 
Plastics Division 
Reilly Tar & Chemical Corp. 
Third Cover 
Republic Steel Corp 
Resistoflex Corp. 
Robertshaw-Fulton Controls Co. 
Aeronautical & Instruments 


Div 
Rockwell Mfg. Co 
Nordstrom Valves 
Rolock, Inc. 
Ross & Son Co., Inc.. Chas 
Royal Precision Corp 
Ryerson & Son, Inc., Joseph T.. 


Safety Industries, Inc. 
Entoleter Div. 

Saran Lined Pipe Co 

Shriver & Company, Inc., T.... 

Socony Mobil Oil Co 

Spraying yoo 4 

Square D Com 

Standard Oil Co. “indiana 

Strahman Valves, 

Stone & Webster *... SS 
Corp. 


Surface Combustion Corp. 
(Kathabar) 


Taylor Instrument Companies.. 115 
Terry Steam Turbine Co 66 
Texas Gulf Sulphur Co 

Thayer Scale Corp 2 
= American Fused Quartz sa 


wien Electric Co. 
Travlor Engineering & Mfg. 
Div. of The Fuller Co 


Union Carbide Chemicals Co. 

Div. of Union Carbide Corp.. 207 
Union Carbide Metals Co. 

Div. of Union Carbide Corp.. 87 
U. S. Electrical Motors......... 65 
U. S. Industrial Chemicals Co. 

Div. of National Distillers & 

Chemicals Corp. 21: 

U. S. Rubber Co 
U. S. Steel Co. 

American Bridge Div 

U. S. Stoneware Co 


Vilter Manufacturing Co 
Vogt Machine Co., Henry...... 


Wagner Electric Corp 
Waukesha Foundry Co. 
Castings Div. 
Pump Div. 
Wedgeplug Valve Co., Div. of 
Stockham Valves & Fittings.. 
Western Precipitation, 
Div. of Joy Mfg. Co 
Westinghouse Electric Corp.. 
20-21, 38- 39 
Wiegand Co., Edwin L 
Williams Patent Crusher & 
Pulverizer Co. 
Wisconsin Protective Coating 


Co. 

W-K-M Division of ACF Indus- 
tries Incorporated 

Wolverine Tube Division of 
Calumet & Hecla, Inc 

Worthington Corp. 

Wvandotte Chemicals Corp. 
Michigan Alkali Div 


Yarnall-Waring Co. ....... 


December 14, 1959—CuemicaL ENGINEERING 





NEW Quick Reference ‘Size Requirements 
ON GLASSIELED , Getting Tougher? 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mer. 

Sturtevant Air Separators 
a ay ee af a. Increase 40 to 400 Mesh 
BUSINESS OPPORTUNITIES ..... 255 ee Output as Much as 300% 


EQUIPMENT 
(Used or Surplus New 


EMPLOYMENT OPPORTUNITIES.. 
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a omnes Closed-circuit air separation is of 
‘ xrss proved advantage in reduction processes. 
OPW-JORDAN CORPORATION Result is a better, more uniform product. 

6013 Wiche Road, Cincinnati 13, Ohio EL 1-1352 | Grinding mills perform at top efficiency, 
ns . — Output frequently increases as much as 
Se pases TT 300%, power costs drop as much as 50%. 


ag | Precise separation of all dry 


: powdered materials. Sturtevants cur- 

rently classify sulfur, soybeans, phos- 

sos phate, chocolate, feldspar, sand and ag- 

4 '  gregates, pigments, limestone fillers, 


flour, abrasives, plastics, gypsum, ceram- 


Conte Ate 
SPECIALIZED WELDED Pani FABRICATIONS ics cement and other products. 
a Improve screening — Sturte- 


for example vant Air Separators prevent blinding by 


removing undesirable tailings or fines 


VACU UM from screen feed loads. 
. Works Like Winnowing 
RETORTS i. ' : Done in a Whirlwind 
ye be ee Sturtevant Air Separators do a mechan- 


ical job of winnowing. Precise control of 
This heavy INCONEL Vacuum Retort whirlwind air currents and centrifugal 
is one of a number of such designs es force results in the desired size being 
being produced by ROLOCK. Approxi- ss lifted into fines cone, oversize falling into 
mately 2 feet in diameter by 8 feet high, it is used for high- ee tailings cone 
temperature vacuum annealing. ‘ ailings cone. 
By entrusting such work to ROLOCK, you gain the many ad- om A 16 ft. Sturtevant, for example, has 
vantages of competent engineering supervision; production 2 , taken a feed rate of 800 tph, containing 
personnel thoroughly experienced in the problems and materials . - only a small percentage of desired fines, 
involved; a modern plant fully equipped for inspection and ~ and delivered 30 tph 90% 200 mesh, re- 
testing as well as fabrication. : 

circulating the oversize through the 
Rolock facilities and skills cover a wide range of work in ; ‘ grinding circuit. 


pressure and vacuum equipment, specialized processing carriers, 5 3 c 
furnace retorts, covers and bells, trays, tanks, fabrications and E> ; Send for Bulletin No. 087. 


assemblies in Inconel, Incoloy, Monel, the Hastelloys, and Stain- wail 
less Steels. Send us an outline of your requirements. STu RTEVANT 
Put your problems up fo: MILL COMPANY 


ROLOCK INC., 1340 KINGS HIGHWAY, FAIRFIELD, CONN. 100 Clayton St., Boston, Mass. 
Crushers « Grinders * Micron-Grinders « Separators 
Blenders © Granulators ¢ Conveyors « Elevators 
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Record any 4 


on 1 chart! 


To give your operation ‘“FFOUR-IN- ONE” efficiency... 


The BAILEY Receiver Recorder-Controller' 


Records four variables 
On one chart. 


You can lower the cost of your equipment 
investment and increase the efficiency of 
your entire operation with the Bailey 
Receiver Recorder. 


HERE’S HOW 


The interchangeable components for the 
Recorder make it fast, inexpensive, and 
automatic to do up to four measuring jobs 
at the same time with either or both pneu- 
matic and electric systems, 

This Bailey unit continuously and simulta- 
neously records four variables on the same 


chart. And, they are in the same linear scale 
measurement. You have clear, easy-to-read 
records for continual analysis and control. 


Plug-in, pre-calibrated receivers can easily 
be adapted on-the-job to revised process re- 
quirements. The Bailey Receiver Recorder 
saves you money with a minimum instru- 
ment investment for process cycle expan- 
sion or alteration. Let your local Bailey 
engineer suggest applications to fit your 
operation. Or write for specific control sys- 
tems information for your entire plant 
operation. CP105-1 


Chemical and petroleum division 


BAILEY METER COMPANY 


1054 IVANHOE ROAD ° 


CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Linsited, Montreal 
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KLiinscSs 


is a Pfaudler Permutit program 
providing the know-how 
the equipment 
and the experience 

for solving problems 


involving fluids 


FLUIDICS covers: 
corrosioneering 
water treatment 
waste treatment 


blending 
metering 
valving 
piping 
storing 
agitation 
heat transfer 


reactions 

ion exchange 
evaporation 
distillation 


FLUIDICS AT WORK 


Now in stock 
Glassed “ductile iron” fittings* 
with streneth comparable to Glasteel’s 


Now you can specify glassed-metal 
fittings with the same confidence 
buyers have in Glasteel equipment. 
New to the Pfaudler line is a 
series of glassed ductile iron fittings 
exhibiting physical and chemical 
properties similar to Glasteel 59’s. 
High strength: 60,000 tensile, 45,000 
yield and 15% elongation per 
ASTM-A-395-56T. Other types 
available on request. Ductile iron, 
after glassing, is 2!5 to 3 times 
stronger than low-strength gray iron. 


Improved thermal shock resistance: Far 





superior to glassed gray iron—now 
comparable to the thermal shock 
resistance of Glasteel 59. 
Excellent corrosion resistance: Resist- 
ant to all acids (except hydro- 
fluoric) even at elevated tempera- 
tures and pressures, and to most 
alkaline solutions at moderate tem- 
peratures. 
Acceptance: Because of its superior 
strength, ductile iron No. 60-45-15 
is widely used in the petroleum 
industry. 

If you’ve wanted the corrosion 


PFAUDLER PERMUTIT INC. 


SPECIALISTS IN FLUIDICS ... THE SCIENCE OF FLUID PROCESSES 








resistance and strength of glassed 
metal but have ruled out gray iron 
fittings, you’ll want to inquire about 
glassed ‘“‘ductile iron’’ fittings from 
Pfaudler. Write to our Pfaudler 
Division, Dept. CEB-129, Rochester 
3, N. Y. 


*Pat. Pending 


Pfaudler Permutit is observing its 75th 
anniversary. The company has manu- 
facturing plants in Germany (Pfaudler- 
Werke A.G.), Great Britain (Enamelled 
Metal Products Corp. Ltd.), Canada 
(Ideal Welding Co. Ltd.), Mexico 
(Arteacero-Pfaudler, S.A.), and Japan 
(Shinko-Pfaudler Co., Ltd.), and four 
plants in the U.S. Sales offices and 
representatives in leading cities through- 
out the free world. 
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